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RADIO TUBES 


FOR ALL NEW RECEIVERS 
EVER ABREAST OF THE RADIO TIMES 


SPBED has achieved tremendous success 
with these NEW tubes. The reason 
is obvious—QUALITY 








247 


New power amplifier Pentode, for 
use in the output stage of AC 
receivers. 

















Here They Are! 


No. 235 


New screen grid tube—designed to reduce 
cross modulation and similap distortion. 


No. 551 
ns screen grid tube—designed for same 
e as type 235, although having 
Slightly different characteristics. 


No. 230 
New general purpose tube, Operating eco- 
nomically at 2 volts, giving unusual service 
though using very little power. 


No. 231 


New amplifier using 2 volts and extremely 
low current consumption in same group as 
types 230 and 232. 





No. 232 
New screen grid tube—for use as radio 
q y Pp >» Op g at 2 volts. 
No. 233 


New power amplifier in the Pentode group, 
operating on 2 volts with low current con- 
sumption. 


No. 236 


New screen grid tube used mainly as R.F. 
amplifier or detector in automobile sets. 
In same group as type 237 and 238. Also 
for use in D.C. sets. 


No. 237 
New general purpose tube — especially 
P to ile use. Can be used 





either as a detector or amplifier. Also for 
use in D.C. sets. 


No. 238 


New power amplifier Pentode for use in 
automobile receivers designed for it. Gives 
unusual volume for small input signal 
strength. 


No. S 84 


Developed expressly for replacement of 
type C 484 im Sparton sets. Somewhat 
similar in characteristics to the type 227. 


No. S 82 B 


Developed expressly for replacement of the 
the C 183 in Sparton sets, possessing all 
peculiar characteristics necessary for this 
purpose. 


No. S 83 


Developed expressly for replacement of 
the C 183 in Sparton sets, possession all! 
the peculiar characteristics necessary for 
this purpose. 











SPEED Quality is Making History Today. Write for Complete Details. 




















Still another addition to a big family. SPBBB FOTO-LECTRIC TUBES. 
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide. 
_ Six months guarantee against defects. Write for Foro-Lecrric folder. | 














230-240 NORTH 9th STREET, BROOKLYN, NEW YORK“ 
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Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 


his excellent 
equipped and spe- | ~ | 
me by agees set analyzer 
— and trouble 
ANY skilled Radio Service Men are needed now to service shooter included 


all-electric sets. By becoming a certified R. T. A. Service 
Man, you can make big money, full time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. th ’ 
We will quickly give you the training you need to qualify as a TH our COUTSE 
Radio Service Man... certify you... furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with “a 4 
our training, will enable you to compete successfully with experts O AM/AAL: Lil 4 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and repairs. 
Serving as a “radio doctor” with this Radio Set Analyzer is but one 

















of the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the 
Radio. Wiring rooms for Radio, installing and servicing sets for instructions given you by the Association will 
dealers, building and installing automobile Radio sets, constructing transform you into an expert quickly. With 
and installing short wave receivers . . . those are a few of the other it, you can locate troubles in all types of sets, 
ways in which our members are cashing in on Radio test circuits, measure resistance and condenart 

“4 r i y capacities, detect defective tubes Knowing 
As a member of the Radio Training Association, you receive personal how to make repairs is easy; knowing what 
instruction from skilled Radio Engineers. Upon completion of the the trouble is requires expert knowledge and 
training, they will advise you personally on any problems which arise a Radio Set Analyzer. With this Radio Set 
in your work. The Association will help you make money in your or 4 - be atte to oo seo i gtd 
spare time, increase your pay, or start you in business. The easiest, os Gules end Enovien bow @ ase & OE 
quickest, best-paying way for you to get into Radio is by joining be but one of the benefits that will be yours 
the Radio Training Association. as a member of the R. T. A, 


Write for No-Cost Membership Plan 


We have worked out a plan whereby a membership enrollment need [Pe 
not cost you a cent. Our thorough training and the valuable Radio Fill Out and Mail Today! 


set analyzer can be yours. Write at once and find out how easily RADIO TRAINING ASSOCIATION OF AMERICA 


both of these can be earned. ‘ 
Now is the time to prepare to be a Radio Service Man. Greater Dept. RCA-1, 4513 Ravenswood Ave., Chicago, Il. 
Gentlemen: Send me details of your No-Cost 


| 
| 
| 
opportunities are opening up right along. For the sake of extra | 
money in your spare time, bigger pay, a business of your own, a | Membership Enrollment Plan and information on 
position with a future, get in touch with the Radio Training Associa- | how to learn to make real money in radio quic k. 
tion of America now. | 
Send for this No-Cost Membership plan and Free Radio Handbook | 
that will open your eyes as to what Radio has in store for the ambi- | 
tious man. Don’t wait. Do it now. | 
| 
! 
| 


RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-1 4513 Ravenswood Ave. Cheago, Ill. 


PE: dcassdodendbeeedensssar eos PTT TT TTT TT TT 


SERIE cnicucesnsesnccev00cesssteseennsosstete 


2 ee ee 


_-—_— — ~_ _—— 

















H. GERNSBACK, President 
S. GERNSBACK, Treasurer 


J. M. HERZBERG, Vice-President 


I. S. MANHEIMER, Secretary 











Radio. 


SERVICE MAN - DEALER - RADIOTRICIAN 
HUGO GERNSBACK, Editor-in-Chief 


R. D. WASHBURNE 
Technical Editor 


(raft 





LOUIS MARTIN 
Associate Editor 

















VOLUME Ill 
NUMBER 7 


Pace 
EDITORIAL: 


Fourteen Million Radios in U. S.....By Hugo Gernsback 395 
NEW DEVELOPMENTS IN RADIO: 


pe | , EE By R. D. Washburne 396 
Radio Reception on Herschedt OPTS. By Louis Martin 397 
cg eS ORS EE 

The AAA-1 siicnnenene TERE Oe By H. G. Cisin 399 


The Telepiano ........ 402 


SERVICE MEN’S DEPARTMENT: 
Replacing the inl ‘80 Rectifier with a Mercury-Vapor 
Tube ... weve BY Paul Schwerin 401 

Servicing Direct -( ‘oupled ‘Amplifiers 

By Sidney Fishberg 403 
Time and the Radio Service Man.......... ieveictonshadeaniaeimiplesn 405 
Magic in Meters (Part IIT)...... By Clifford FE. Denton 406 
Running the Service Shop at a Profit 

By Harry Georges 408 
Operating Notes 


Servicing the Reniler “14.0... By Glenn E. Deamer 409 
Unusual Interference Sources......By William Murrills 409 
Servicing a Radiola............. By John D. Hayden, Jr. 409 


Favorite Testing Equipment of Service Men 
A Set Analyzer for the Beginner 
By Nathan Silverman 410 


Contents of This Issue ” 1932 


Pace 
ae ee eee sical 411 
Re oe aes ae, a ae 411 


Ravio Service Data SHeErEts: 
General Motors 7-Tube Superheterodyne Chasses SLA 
and S1B; Little General 250, Standish 216, Tudor 
BET UG COMEUCUER BID on ssccsisiiseessiciciorecnsies snsicaieat 412 
Delco 32-Volt Radio Receiver Chassis... 413 
Service-Selling “All-Wave” Supers 
By MeMurdo Silver 418 
SOUND RECORDING DEPARTMENT: 
How to Build a Portable Recorder......By Geo. J. Saliba 414 
TECHNICAL RADIO TOPICS: 
| Se Eteicbucdhtaccsin By 
A New System of Static Reduction 
By Henri F. Dalpayrat 405 





C. H. W. Nason 404 





Push-Push Power Amplifiers............ By C. H. W. Nason 415 
A Superhet Booster Stage... By Henry C. McCarty 416 
A Modern All-Wave “Super”.......By W. H. Hollister 417 
Radio Kinks............... wwe BY Rapio-Crarr Readers 419 
The Radio Craftsman’s Page.............. iapisacaied By Himself 420 

Contest Notice ....... eariienecthebatitiehaninestaseieomsmenssidimeaiiahig! Sa 
R apio-Crarr’s information NR steciisiniccensnniiinemocanioneies 422 
Thousands of Broadcast Stations... eee nceeecneee 425 
I: TEE ais ssinscttniscrsinsa aerate al ananaiageaintannieliiliahintag 443 





In Forthcoming Issues 


RECEIVERS WITH PUSH-PUSH AMPLIFICATION. 
Technical descriptions of two sets designed to include an 
audio amplifier of the “push-push” type described in’ this 
issue Of Rapio-Crarr. 

CONSTRUCTION AND USE OF THE GOOSE-NECK V.T. 
VOLTMETER. The “how” and “why” of a unit meeting 
average laboratory specifications. Fine for use in servicing 
direct-coupled amplifiers, ete. 


COLD CATHODE TUBES. An interesting description of a 
filament-less vacuum tube, with numerous advantages over 
existing types, which it is expected will take the place of the 
latter in new receiver designs. 

RADIO FREQUENCY PENTODES. The newest develop- 
ments in pentodes, which makes it possible to realize in R.F. 
circuits many of the advantages heretofore available only in 
A.F. connections. 
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"ACTUAL PHOTOGRAPH OF STUDENTS WORKING IN N SERVICE DEPT. ¢ OF COYNE RADIO SHOPS 


LEARN RADIO--TELEVISION 
TALKING PICTURES AT COYNE 


TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT 


Dissatisfied with your job? Not 
making enough money? Then 
let me show you how to prepare 
for a real job and how to make 
real money, in RADIO—one of 
the fastest growing, biggest 
money-making trades on earth. 


JOBS LEADING 
TO BIG PAY 


Scores of jobs are open—jobs as De- 
signer, Inspector and Tester—as 
Radio Salesman and in Service and 
Installation work—as Operator 
or Manager of a Broadcasting Sta- 
tion — as Wireless Operator on a 
Ship or Airplane—withTalking Pic- 
ture Theatres and Manufacturers 
of Sound Epuipment—with Televi- 
sion Laboratories and Studios— 


PRACTICAL Shop Training 


Come to Chicago and prepare for these jobs 
the QUICK and PRACTICAL way—BY 
ACTUAL SHOP WORK on ACTUAL RA- 
DIO EQUIPMENT. Some students finish 
the entire course in 8 weeks. The average 
time is only 10 weeks. But you can stay 
as long as you please, at no extra cost to 
you. No previous experience necessary. 


Broadcasting — Television 
Sound Equipment 


Inaddition tothe most modern Radio equip- 
ment, we have installed in our Shopsacom- 
plete model Broadcasting Station, with 
sound proof Studio and modern Transmit- 
ter with 1,000 watt tubes—the Jenkins 
Television Transmitter with dozens of 
home-type Television receiving sets—and 
a complete Talking Picture instal- 
lation for both ‘‘sound on film’’ and 
*‘sound on disk.’’ We have spared 
no expense in our effort to make 


Free an Service 
TO STUDENTS 


After you have finished the course, we 
will do all we can to help you find the job 
you want. We employ three men on a = 
time basis whose sole job is to on 
students in finding positions. And should 
—os short of funds, we'll gladly 
— LF eo gg) a in finding part-time work while 
Some of our students pay a 
io part of their living expenses in this 
way. Get all the facts! 


COYNE IS 32 YEARS OLD 


Coyne has been located right here in Chi- 
cago since 1899. Coyne Training is tested 
—proven by hundreds of successful grad- 
uates. You can get all the facts abso- 
lutely free. JUST MAIL THE COUPON 
FOR A FREE COPY OF OUR BIG 
RADIO AND TELEVISION BOOK. 


(Panera eneSesasesesesaseaese® 


H.C. LEWIS, 
Radio Division, 


Electrical 
see S. Paulina St., Dept. 12-3 Chicago, Il. 
Send me your Big Free Radio, Television 
and Talking Picture Book. This does not 
obligate me in any way. 


fascinating jobs, offering unlimited Tics pod possible. "Mail = 


opportunities to the Trained Man. coupon for full particulars 
H.C. Lewis,Pre. Radio Division Founded 1899 


COYNE ELECTRICAL SCHOOL 


$00 S. Paulina Street Dept. 12-8H Chieage, Hlincis 
Ce 
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Supplements are mailed 
every 60 days to owners 


FREE evcry'o 


1932 Official Radio Service Manual 


FREE Questions and Answers Service 











Schematic Diagrams of All Latest Midget Receivers 


Expert servicing or installation of radio receivers requires that the dealer, service man or radiotrician be thoroughly experienced 
in handling sets of any manufacture. Needless to mention how important are modern methods of servicing, and how easy it 
is to complete any service job when the OrriciAL Rapio Service MANUAL is on hand. The NEW 1932 MANUAL contains a 


Full Radio Service Guide and a most Complete Directory of all 1931-1932 Radio Receivers as well as models of older design. 
Everyone employed in the Radio Industry should have a copy available for his own use. 


$5.00 


The Copy 













Partial Contents of the Manual 


A step-by-step analysis in servicing a_ receiver 
which embodies in its design every possible com- 
bination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the 
greatest contribution to the radio service field. 





Chart showing the operation of all types of vacuum 
tubes, whether new, old or obsolete. An exclusive 
resumé ot the uses of the Pentode and Variable 
Mu Tubes and their characteristics. 





HUGO GERNSBACK, 
Editor 


Complete discussion of the superheterodyne and 

its inherent peculiarities. Also a special chapter 

on tools used on superheterodyne circuits. 

C. E. Denton 
Managing Editor 


Schematic diagrams and circuits complete with 
color codings. 


Important chapters on commercial aircraft radio 
equipment; new data on commercial short wave 
receivers and converters. 


Clyde Fitch, 
Managing Editor 
Servicing and installation of public address sys- 
tems and talking machine equipment. 
Standardized color codings for resistors. 


Operation of old and new testing equipment; tube 
voltmeters, output meters, oscillators and aligning 
tools. 


A full section on Midget radios—their design, cir- 
cuits and types. How to service them most 
economically. 


Hundreds of schematic diagrams of older radio 
receivers which have never been published. 


Blank pages for recording notes, diagrams. and 
sketches; these pages are transferable to any part 
of the book. 


Clip Coupon NOW! 








ana o e  O O _—_——, 
~ Re | GERNSBACK PUBLICATIONS, Inc., Re-132 | 
OVER 1,000 PAGES Complete Directory | 96-98 Park Place, New York, N. Y. | 

- 2 enclose herewith remittance of $5.00, cl 
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‘Round the World Reception 
Every day, in all seasons 





21 weeks, constant reception 
record from VK3ME proves 
Scotr AtL-Wave capable 
of tuning in clear ’round 
the earth regularly—every 
day, summer and winter. 


R 21 weeks, a Scott All-Wave 
Receiver, located in Chicago has 
brought in, and recorded on disc, every 
broadcast from VK3ME, Melbourne, 
Australia. Each broadcast was re- 
ceived with perfect clarity and full 
volume—as the disc records decisively 
prove. Think of it! VK3ME, half way 
’round the earth! Not just once in a 
while. Not just a freak happenstance. 
As this book goes to press, VK3 ME is 
still being received with perfect regu- 
larity, and recorded. With a Scott All- 
Wave, you could get VK3ME and 
dozens of other foreign phone stations when- 
ever you choose.» 

When the distance between Melbourne and 
Chicago is used as a radius, a circle drawn from 
Chicago as the center, includes practically the 
entire world. This establishes the range of the 
Scott All-Wave Receiver, and steady recep- 
tion from all points north, south, east and 
west, at the extremes of the circle, PROVE the 
world-wide range of this remarkable instru- 
ment. 

The reason for the greater range of the Scott 
All-Wave is the far greater amplification ob- 
tained in its intermediate stages. A new type 
of transformer, in which the primary is shielded 
from its secondary, provides such an enormous 
increase in gain per stage that the sensitivity 
of the receiver is more than adequate for world- 
wide reception, with the tubes operated below 
the noise level. Short Wave reception that is 
ordinarily attended with terrific interference, 
comes in clearly on the Scott All-Wave—and 
with beautiful, full, round, natural tone. Re- 
ception from VK3ME, from G5SW, Chelms- 
ford, England, from 12RO, Rome and other 





THE E. H. SCOTT RADIO LABORATORIES, Inc. 
(Formerly Scott Transformer Co.) 
Dept. C-l - 


4450 Ravenswood Avenue - 


The SCOTT ALLAVAVE 


15-550 METER 
SUPERHETERODYNE 











Pr VK3ME 
@ JMELBOURNE 


Xo 


+ 





The Beautiful Chrome Plated Scott All-Wave Chassis 


far off points, invariably has the quality and volume of a local 
station! Actually, in all truth, the Scott All-Wave gives ’round 
the world reception every day, in all seasons—between 15 
and 550 meters. 


Chicago, Ill. 


Name 






@ PROOF— of the 
C7 world-wide range 
Pd of the Seott All- 
Wave Receiver 








FIVE YEAR 
GUARANTEE 
The Scott All-Wave is not a 
factory product. Rather, itis 
built in the laboratory, by 
laboratory experts and to 
laboratory standards. For 
that reason, we can make 
the most unusual guaran- 
‘tee ever made on a radio 
receiver. The Scott All- 
Wave is guaranteed for full 
five years against defective 
material or workmanship. 
Any part that fails within 
that time will be replaced 


FREE OF CHARGE. 
Mail Coupon Today 


Full particulars of the Scott All- 
Wave will be of immense inter- 
est to you. Get them now. Read 
all about the receiver that chal- 
lenges the whole realm of radioto 
any kind of competitive test. The 
coupon below will bring them. 
Clip it—fill it in—mail it today. 


CLIP—MAIL NOW essaseesececesees 


THE E. H. SCOTT RADIO LABORATORIES, Inc. 
4450 Ravenswood Ave., Dept. C-1 Chicago, Ill. 


Send me full details of the Scott All-Wave Receiver. 





Street 





Town... 


State -ceceomese 
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Broadcasting Stations offer fascinating 
jobs paying from $1,200 to $5,000 a year. 











*olice Departments are finding Radio a 
reat aid in their work. Many good jobs 
have been made in this new field. 














Spare time set servicing is paying N.R.I. 
men $200 to a $1,000 a year. Full time 
men are making as much as $65, $75, 
$100 a week. 








ial = 


Talking Movies—an invention made pos- 


sible only by radio— offers many tine jobs 
to trained radio men paying $75 to $200 
a week. 





Television—the coming field of many great 
opportunities—is covered by my course. 
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Take your pick of these 
fine Big Pay Radio Jobs 


OU have seen how the men and young men who got into the automobile, 

motion picture and other industries when they were started had the first 

chance at the key jobs—are now the $5,000, $10,000 and $15,000 a year 
men. Radio offers you the same chance that made men rich in those businesses. 
Its growth has already made men independent and will make many more 
wealthy in the future. Its amazing growth can put you ahead, too. Don’t 
pass up this opportunity for a good job and future financial independence. 


Many Fine, $50 to $100 a Week 
Jobs Opening Every Year 


Radio needs more trained men 
badly. Why slave your life away for 
$25 to $40 a week in a no-future job 
when you can get ready in a short 
time for Radio where the good jobs 
pay $50, $60, $75 and $100 a week? 
And many of these jobs can quickly 
lead to $150 to $200 a week. Many 
fine jobs are opening every year for 
men with the right training—the kind 
of training I'll give you. 


I Am Doubling and Tripling 
Salaries 
Where you find big growth you 
always find many big opportunities. 
I am doubling and tripling the salaries 
of many men every year. After 
training with me only a short time 
they are able to make $1,000 to $3,000 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this would mean to 
you—the many things that mean so 
much in happiness and comfort that 
you could buy with an additional 
$1,000 to $3,000 a year. 





$400 a Month 


“I spent fifteen years as 


traveling salesman and was “Money could — 
what I got out of your course. 
I did not know a single thing 


making good money but could 
see the opportunities in Radio. 





Many Make $10 to $25 a Week 
Extra Almost at Once 

The day you start I'll show you 
how to do 28 jobs common in most 
every neighborhood that you can do 
in your spare time. I'll show you 
how to repair and service all makes 
of sets and do many other jobs all 
through my course. I'll give you the 
plans and ideas that are making $200 
to $1,000 for my students while they 
are taking my course. G. W. Page, 
2210 Eighth Ave., So., Nashville, 
Tenn., writes: “I made $935 in my 
spare time while taking your course.” 


You Have Many Jobs 
te Choose From 


Broadcasting stations use engineers, 
operators, station managers. Radio manu- 
facturers continually need testers, inspec- 
tors, foremen, engineers, service men, 
buyers and managers. Shipping companies, 
Police departments, commercial land sta- 
tions, aircrait companies, offer good 
operators jobs from time to time. There are 
hundreds of opportunities for you to have 
a spare time or full time Radio business of 
your own. I'll show you how to start one 
With practically no capital. My book tells 
you of other opportunities. Be sure to get 
it at once. 





$800 in Spare Time Seldom Under $100 a Week 


not pay for “My earnings in Radio are 
many times greater than [ ever 
expected them to be. In Novem- 


Believe me I am not sorry, for about Radio before I enrolled ber I made $577, December 
I have made more money than but I have made $800 in my $645, January $465. My earn- 
ever before. I have made more spare time although my work ings seldom fall under $100 a 
than $400 each month and it keeps me away from home week. I'll say the N. R. I. 


really was your course that 


too muc’ “>r your school.” J. G, 


from 6:00 A. M. to 7:00 P. M. 
brought me to this. I can’t say Every word I ever read about 
your course I have found true.” 


course is thorough and complete. 
You give a man more for his 
money than anybody else. FE. F. 





Dantstap, Nadio Station KYA, 
San francisco, Cal. 


Mitton I, Letsy, Jr., Topton, 
Pennsylvania, 


Winrorne, 1267 W. 48th St., 
Norfolk, Va. 
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‘Twill train y you AI . HOME 
free book gives facts and proof 


I Will Train You at Home 
In Your Spare Time 

Hold your job. There is no need 
for you to leave home. I will train 
you ‘quickly and inexpensively dur- 
ing your spare time. You don’t have 
to be a high school graduate. My 
course is written in a clear, inter- 
esting style that most anyone can 
grasp. I'll give you practical experi- 
ence under my 50-50 method of 
training —one half from lesson 
books and one-hali irom practical 
experiments. When you graduate 
you won't have to take any kind 
of a job to get experience—you 
will be trained and experienced 
ready to take a responsible job in 
the radio field of your choice. 


Television and Talking 
Pictures Included 

My course not only gives you a 
thorough training in Radio—all you 
need to know to get and hold a good 
job— but also your choice, without 
extra charge, of any one of my 
special advanced courses: 1, Tele- 
vision; 2, Aircraft Radio; 3, Broad- 
casting, ‘Commercial and Ship Radio 
Stations; 4, Sound Pictures and 
Public Address Systems; 5, Ad- 
vanced Radio Servicing and Mer- 
chandising. You won't be a “one 
job” man when you finish my 
course. You'll know how to handle 
a job in any one of Radio’s 20 
different branches of opportunity. 


Lifetime Employment 
Service to All Graduates 


When you finish my course you 
won't be turned loose to shift for 
yourself. Then is when I will step 
in to help you find a job through 
my Employment Department. This 
Employment Service is free of ex- 
tra charge both to you and the 
employer. 


Your Money Back If Not 
Satisfied 

You do not risk a penny when 
you enroll with me. I will give you 
an agreement in writing, legal and 
binding upon the Institute, to re- 
fund every penny of your money 
if upon completing my course you 
are not satisfied with my Lessons 
and Instruction Service. The re- 
sources of the N. R. L, Pioneer 
and Largest Home Study Radio 
training organization stands back 
of this agreement. 


Find Out What Radio Offers 
You—Get My Book at Once 
One copy of my valuable book, 

“Rich Rewards in Radio,” is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what ‘they pay, how you 
can quickly and easily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 

Your request does not obligate you 

in any way. Act NOW. 


J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 


Dept. 2-AX 





Salary Three Times Larger 


“Before I completed your 
course I went to work for a 
Radio dealer. Now am 
Assistant Service Manager of 
the Sparks-Withington Com- 
pany. My salary is three times 
what it was before taking your 
course. I could not have ob- 
tained this position without it. 

owe my success to N. 
training. a, A W ILMOTR, 
Sparks-Withington Co., Jack- 
son, Mich. 





WASHINGTON, D. C. 






give You 8 Big Ouifiis 
of Radio parts for 
éxtensive Practical Gxperiments 


You can build over 
100 circuits with 
outfits. You 
and experi- 
ment with the cir- 
cuits used in Cros- 
ley. .\twater-Kent, 
l.veready, Majestic, 
Zenith and other 
popular sets, You 
learn how these 
sets work, how to 
make them work. 
This makes learn- 
ing at home easy, 
fascinating, prac- 
tical. 


vicw of seven 
4 


wes tune 


Radio frequency 
—only one of many cirui its you 208 “build. 


a Offer 


Service Manual on Trouble Shooting in Radio Sets 





Sout Free 

Act now and receive in addi- 
tion to my big free book “Rich 
Rewards in Real .” this Service 
Manual - and 
Battery ope Only my 
stud book 
in s of 
this | the 
coupon t 
Overc 
kin 
tuning 
poor « 
or n 
and ifica- 
tion ; r vi ? mation 
is contained in it. Get a free 


copy by mailing the coupon below. 


Clip and mail NOW for 
FREE INFORMATION 


| J. E. Smith, President, 
| National Radio Institute, Dept. 2 A X, 
t 16th and U Sts., N. W., Washington, D. C. 


l I want to take adv: antage of your special free offer. Send 
me your two books “Rich Rewards in’ Radio” and “Trouble 
i Shooting in D.C., A.C. and Battery Sets.” I understand this 
_— does not " obligate me and that no salesman will call. 











State. ccccccese 





392 





This 4-tube Short- 
Wave Converter trans- 
forms any modern 
radio receiver into a 
short-wave set in- 
stantly. Complete with 
newest type tubes, in- 
cluding rectifier. 


83-50 
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Day or night, Pilot’s marvelous SUPER-WASP 
brings in all kinds of new and startling things— 
airplane-to-ground conversations, transoceanic tele- 
phone calls, foreign broadcasting stations and, most 
exciting of all, police headquarters in a dozen cities 
talking to their radio-equipped ‘“‘emergency cruisers.”’ 





























This 1l-tube Super-heterodyne has separate controls 
for the broadcast band, with special high quality, 
high selectivity, circuit. Including newest type 


tubes and built-in dy- x oO 
namic speaker. 


Pilot Radio Ty depres J 
Lawrence, Mass. _ - 
Please send me com 
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The Largest Variety of Tubesinthe World 


PENTODES — SCREEN GRIDS — VARIABLE MUS -— POWER 
AMPLIFIERS — DETECTORS —- PHOTOELECTRIC CELLS 
TELEVISION—RECTIFIER AND CHARGER BULBS 


30 Day Replacement on Every Tube Sold! 
All Tubes Guaranteed to be First Grade Quality 

















Oe ac tubes for special purposes are listed here that cannot be gotten else- 
where. The prices are low when you consider the long service that these 
tubes will give you—There are no better tubes made than ARCO, regardless 
of price. 

Such an amazing tube sale has never been conducted. 
COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 


Order from this page and note the following terms: No order accepted for less than $5.00. It 
is not necessary to send the full amount of cash with the order as long as your order is accom- 
panied by 20°. of the value. Shipment will go forward to you by express or parcel post C. O. D. 
All prices are F. O. B. Factory, Newark. 


TYPE ANY QUANTITY 
RE GF GeteGNR ic cccccccsccnesvessnnecazecesesesstescesic _ , > $0.30 
I i Sn cena anebas aes ‘ 30 
UY-227 —AC amplifier o1 detector......... iewinicae wien 30 
UX-171A—Power output amp. for AC or DC operation, 44 amp , 0 
UX-171 —Same characteristics as 171A on tungsten filament, amy 7 .30 
UX-240 —Designed for impedance and resistance coupling.... : ‘ , 40 
UX-120 —Vower amp. used in last stage of audio Mibsatackes 40 
UX-199 —Detector and amp. tube, long — eee . 40 
UV-199 Same characteristics as UN-199 on short prongs . 40 
UX-112 —Power amplifier tube, “4% amp.................55- : knee pine 40 
UX-112A—Power amp. tube for low cur. consump., 44 amp ree 40 
UX-20A—Detector tube recommended for weak signals and good reception oa . 40 
U¥-28 —AC screen grid amplifier, ....cccccccccecccceces ; : 40 


US-MS —Power amplifier ........cccccccccccccccsescccsccees 
Quadrode 5-prong 201A for special curcuit.................05. 
Special detector tube 200A—a super-sensitive detector... 
Special radio frequency 201A—a super-sensitive 201A.... 
Special audio frequency 201A—a super-sensitive Q01A.. ; 
Special 171 AC % amp. extra coated filament—good for electric sets 
T-14 (201A High Mu) high emission.............. 

Switch tube, 201A or 112 or 171 double life........ at 
Gaooter tube 226, 227, 171A, to convert bat. sets to AC, eacl 


-210 —For power amplifier, high voltage 








UX-250 —Power amp. used in last stage of audio freq..... 
a UX-222 —Screen grid radio frequency amp................. 
lelion Television Telion Television Tube, 1” Cathode Square Type X.......... 
Tube $3.85 Telion Television Tube, 1%” Cathode Square Type V.. 


Photoelectric cell, “Potassium” Type O 
Photoelectric cell, “Cae sium” Type A 
Photoelectric cell, “Caesium’ Reitwade R 
WD-11—Detector Amp. ptceawe 

WD-12—Detector Amp. 
UX-182 —Sparton Type 
UX-183 —Sparton Type 
UY-48 —Sparton Type 
UY-585 —Sparton Type j aan ae ‘ ‘ 
UX-686 —Sparton (Se . paonk : : d 
UX-401 -Kellogg Type awesshees eeeeeees ‘ 1 
UY- 27 A— AC amplifier or detector same as 227 but (quick 


Be ee 





New Type Old Type 








heater) 2-Amp. Charget 
UY-224A—AC screen grid amplifier same as 224 but (quick heater) Bul $2.00 
UX-233 —Power Amplifier Pentode, 2 volts.... ; ‘ : 
N UY-236 —Screen Grid Radio Freq. Amp.......... , 2 
Se S“EOOOOOE DGRUIRE 6cccaccddeunccsevonesecsacc a 4 ; vaee. ae 
UY-238 —Power Amplifier Pentode................... - . BS 
UX-230 —Dry cell amp. and detector, 2 volts... ; ‘ ‘ - ‘ 60 
UX-231 —Dry cell amp.—last audio stage, 2 volts ” : : ? 60 
UX-232 —Dry cell screen grid amp., 2 volts............. , , : .60 
ry “OOS COMIN cncancocdnnctecesocsesscssscoeossecs 385 
W UY-235 —Super control screen grid amp............... : 85 
UY-551 —Variable Mu ........ se BS 
Ballast tube to prevent tubes in set from blowing ‘out. dei idhceke eae - J .. 1.00 
RECTIFIER AND CHARGER BULBS 
125 Mil. rectifying tube (B. 11.) (Raytheon Type)............... pie $1.40 
6/10 amp. trickle charger bulb (Tungar Type).................... a was 2.00 
2 amp. old and new type charger bulbs (list $4.00) (Tungar Type). a 2.00 
5 and 6 amp. charger bulbs (list $8.00) (Tungar Type). heulbaanead 3.75 
15 Amp. charger bulbs (Tungar Type)............ccccssecscoscccccccccccce . 7.50 
UX-280 Used as a full-wave rectifier for high emissic cir ; 40 
UX-281 —Half wave rectifier.......ccccccccccccccces ae 1.10 5 and ¢ CI er 
Rectifying Tube copectalty designed for use with Fresh ’ B ] $3.75 
Eliminate "V brass base, limited quantity.... 30 . 
UX-866 - Shenaes. Vapor Half-Wave Rectifier ............. 3.75 








DISCOUNTS: sm ruses ANd Over 10:. AND 107 
ARCO TUBE COMPANY 38-40 PARK PLACE, NEWARK, N. J 

















Build Your 
CUSTOMERS 


% Revolutionary 


STENODE 











i 











STENODE selectivity 
curve makes 10KC selec- 
tivity, so-called, look like 
broad tuning. 


STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode’s curve, shaded, 
contains but 1-10 the 
total noise. 


STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 


ling. Standard UX socket 


The Receiver That Is 


NOISE FREE 


on SHORT WAVES 
or BROADCAST 


A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 


new principal to radio in STENODE. 


By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 

Il engineers agree that it is impossible with ordinary super- 
heterodynes. 


STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any othertype of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 


produces perfectly higher frequencies than ever heard on any 


other receiver giving 
500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 


INFINITELY BETTER QUALITY 





base. Price $15. 
Made in England 





None genuine 
without the 
inventor's sig- 
nature, 





ee, 














9 Blue Prints- Data Book- Direction ook Now *3 


Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half. Those who have 
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. Our profits 
come solely from Royalties paid us by our licensees. 


eeesessnsees CORTES TEETER TTT SSE REET ESET ES ESSE SHEE EERE REESE EES 
. 


: GERNSBACK PUBLICATIONS, Inc. 
: 98 Park Place, New York, N. Y. 


Enclosed find {_] Money Order, [] Check, for 


The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams } so where to place every, Batt. How to 


es . Please forward me {_]STENOTUBE, : make ever : is cl | Id in ST 
. y_ connection is clearly told in STEN Book of 
(] BLUE PRINTS, DATA BOOK and DIREC. Directions. Your finished STENODE will put you into a new 
ean page —— : field of radio. Fill in and mail the coupon with your money 
— bi picialioniene es : order for the biggest value ever offered custom set builders. 
| See STENODE CORP. OF AMERICA 
$ a, Sa GERNSBACK PUBLICATIONS, Inc. 
5 City — : 98 Park Place New York, N. Y. 
: ies tsoiaaaieis he scerecssonseuncwons SOLE SELLING AGENTS 








IF IT ISN’‘T A STENODE IT ISN’‘T A MODERN RECEIVER 




















JANUARY 
1932 
Voi. ITI—No. 7 








for THE 
SERVICE MAN - DEALER - RADIOTRICIAN 


Radio (raft 





HUGO GERNSBACK 
Editor 


“Takes the Resistance Out of Radio” 
Editorial Offices, 96-98 Park Place, New York, N. Y. 


















Fourteen Million Radios in U.S. 


N figures recently published by the Census Bureau, 
which are reproduced herewith, the first nearly 
complete radio census of radio sets owned by listen- 
ers in the United States has been completed. 

figures for the three States of Illinois, New York, and 
Pennsylvania have been estimated; and it may be as- 


sumed that the Census Bureau’s 
figures of these three States are 
accurate enough to give an intelli- 
gent survey of the radio situation 
in this country. 

It should be noted that the figure 
of 12,563,737 sets is given as of 
April 1, 1930. It is fair to assume 
that, between that date and Janu- 
ary 1, 1932, the number will have 
increased to 14,000,000 sets in ac- 
tual use at this latter date. This 
is a very conservative estimate, due 
consideration having been given 
the recent depression; if anything, 
the figure of 14,000,000 is too low, 
and a subsequent census will prob- 
ably place the figure somewhat 
higher. 

It should be noted that even the 
official figure, as of April 1, 1930, 
of twelve and one-half million ra- 
dio sets in this country, places the 
United States far ahead of all the 
other countries in the world. From 
available figures, it would seem 
that the United States today has 
more radio sets in operation than 
all the rest of the world com- 
bined—a glowing testimonial to 
the progressiveness of Americans. 

Taking the Bureau's estimate as 
to the average size of families in 
the United States, it would indi- 


cate that the potential listeners totalled on April 1, 
1930, about 50,000,000, which is about 41% of the 
Of course, not all 
operating simultaneously on any given day or night, 
but the figure is highly interesting; it may be pointed 
out that in a national emergency, for instance, better 
than half of the country can listen in to important 


entire population. 


By HUGO GERNSBACK 


radio messages, 


The 





Listeners 
State Sets (Estimated) 
Alabama .. 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Dist. of 
Florida 
Georgia 
Idaho . 
Illinois ..... 
Indiana . 
BOWR cccccere 
Kansas 
Kentucky . 
Louisiana .... 
Maine : 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana .. 


New Jersey 


New York ... 
North Carolina 
North Dakota 
GEO svcceces 
Oklahoma 
Oregon ....... 
Pennsylvania 

Rhode Island 

South Carolina ° 
Scuth Dakota ........ 
Tennessee 


Vermont 
Virginia 
Washington .. 
West Virginia 
Wisconsin . 

Wyoming 
“nited States 








T5980 
50,186,494 





*Estimated | 


Radio Sets in U. S. A. April 1, 1930 


distant date. 


radio sets are given time? 


by exceeded. 


such should become necessary. 


Naturally, the thought comes up immediately : “When 
will the saturation point of radio-set production be 
reached in this country?” 
drum is, “Never.” 


The answer to that conun 


There is no such thing as a satu- 
ration point in radio sets, any more than there is in 


automobiles. By the saturation 
point is meant the theoretical point 
where people will no longer buy 
radio sets. 

This condition, of course, can 
never be reached, because radio 
sets are notorious for short-lived- 
ness; not because they wear out 
quite to the contrary, they cer 
tainly last, physically, longer than 
automobiles — but because people 
insist upon having the latest and 
best sets ; and that means that about 
every two or three years most of 
the sets in the United States will 
be replaced. 

This progress, as far as can be 
seen at the present time, will go 
on indefinitely. New and_ better 
tubes, with great sensitivity and 
greater range, new inventions such 
as the screen-grid tube, the pen- 
tode, tone control, short-wave com- 
bination sets, noise elimination, ete., 
make radical changes in radio-set 
building necessary, and _ listeners 
sooner or later will want to have 
the latest and best set; not because 
their present receiver 
serve them well, but because they 
wish to be up-to-date. 

With television in the offing, 
there is an added incentive for the 
purchase of different sets at a not 


does not 


But how many sets can this country absorb at any 
It would seem that a figure of between 
nineteen and twenty million sets in the United States, 
during the next five years, is not an impossible one, 
and (given prosperous times) this estimate may easily 


wall 
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The AUTOVERTER 


An Entirely New Idea in Portable Radio Set Operation 


By 
R. D. WASHBURNE 


EWEST among the additions to the 

growing line of radio devices is a 

portable radio set designed to oper- 

ate under widely varying conditions 
of location and current supply. This is 
the Radiette Autoverter and Model 30 
Troubadour illustrated in Fig. A, left and 
right respectively; automotive °36, ‘37 and 
"38 tubes are used. The schematic circuit 
is Fig. 1. A rear view of the receiver chassis 
is Fig. B. An interior view of the converter 
unit is shown in Fig. C. 

The receiver chassis is designed as a com- 
pletely self-contained A.C. set, and is readily 
put into operation in a hotel room, at home, 
ete, merely by plugging into a 110 volt 
A.C. outlet the connection-cord with which 
the chassis is equipped; one end of this 
cord has a 2-prong plug for the light-line 
connection, and the other has a 5-prong plug 
for connection to a receptacle in the chassis. 
The receiver chassis measures 12 x 15 x 6 
inches deep and weighs only 171, Ibs. 
“Parallel” pentodes are used in the output 
circuit, which feeds a midget dynamic 
reproducer, 


For automotive operation, or wherever the 
only power supply available is a 6-volt stor- 
age battery, one additional unit will be re- 
quired, an “autoverter.” This is a mecha- 
nism for interrupting a circuit which in- 
cludes the 6-volt supply and the primary 
of a special power transformer; the sec- 

















Fig. B 


Rear view of the Radictte Mode? 30 


“Troubadour. 


ondary of the latter supplies the necessar) 
high potential which, rectified by the rec- 
tifier tube (a type ‘71A tube, with grid and 
plate connected together) in the receiver 
chassis, supplies the plate potential for the 
entire receiver chassis. 

When the storage battery is used as the 
power supply, it is necessary to use a speciil 
cable to inter-connect the autoverter and the 
receiver chassis. This cable has a 5-prong 
plug on one end, to fit into the receptact 
in the receiver chassis, and a 5-prong plug 
on the other to fit into the autoverter. The 
circuit thus made includes operation of the 
receiver tube filaments directly from the 
storage battery. 


Principle of Operation 


This method of obtaining 110 volts from 
a 6-volt supply was described in the July, 
1930 issue of Rapto-Crarr in the article en- 
titled “Obtaining ‘B’ power from a Storage 
Battery.” However, mechanical and elec- 
trical improvements have been incorporated 
in the Autoverter. For instance, a centrifu- 
gal switch, which may be clearly seen at the 
right of Fig. C, operates to keep the trans- 

(Continued on page 424) 
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RADIO RECEPTION 


By 
LOUIS MARTIN 


HE crime wave that has swept the 
country during the past few years 
has been instrumental in causing 
Federal, State, City and County offi- 
cials to equip all departments engaged in 
crime-detection work with radio transmit- 
ting and receiving apparatus. This type of 
apparatus has been installed in both per- 
manent and portable locations, and has well 
justified its use. Officials, however, may well 
horrow a tip from the ever-alert Signal 
Corps of the U. S. Army, which has equipped 
Southwestern cavalry units, stationed at 
Fort Sam Houston, Texas, with radio so 
as to enable direct communication between 
cavalrymen and field commander. 


* 

The Receiver . 

The receiver, shown in Fig. A, which is 
inverted (as can be seen by referring to 
Fig. B) to provide ease of tuning and short 
battery-connections, is mounted on a piece 
of sponge rubber. This in turn is securely 
fastened to the receiver mounting strip of 
stiff leather and the whole riveted on one 
side of the saddle pocket. A canvas belt 
is used to prevent the leather strip, on which 
the receiver is mounted, and the remaining 
suddle pocket, which contains the batteries, 
from bouncing against the horse. 

When in operation, no direct ground is 
used, as it has been found that the capacity 
existing between the metal case of the re- 
ceiver and the side of the horse is sufficient 
to give satisfactory pick-up. 

The receiver itself consists of one tuned 
and one untuned stage of R.F., a regen- 
erative detector, and two stages of A.F. 
amplification ; special non-microphonic tubes 
are used. It has a frequency range of 400 
ke. to 850 ke., (350-750 meters) being de- 
Signed to receive signals from Signal Corps 
SCR-127 and SCR-130 transmitters. All 
connections, including those to the batteries, 





Fig. A 


(above) 


Fig. B 


(below) 
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are well soldered to prevent interrupted re- 
ception due to faults connections which may 
result from the extreme vibration that the 
unit receives while the horse is in motion. 
The transmitters are designed for radio 
communication between mounted organiza- 
tions and are of the master-oscillator, power- 
amplifier type. They use one 5-watt VT2 
tube as an oscillator and three such tubes 
as power amplifiers and have a positive day 


range of 60 miles. 


Transmitter Power Supply 


As for power supply, these transmitters 
use either a dynamotor which supplies 250 
milliamperes at 350 volts when used by or- 
ganizations equipped with motor transporta- 
tion facilities or a hand generator of like 
output, if required by mounted organiza- 
tions acting alone. 

As a receiving antenna for the “saddle- 
bag” receiver, a steel casting-rod, or a pike, 
wound spirally with insulated wire and 
mounted in one of the stirrups as shown 
in Fig. B, is used. 


Government Activities 

Radio equipment of almost every descrip- 
tion has been, and is being, designed by the 
U. S. Army. The novel receiving station 
described above is only one of the many in- 
teresting devices that are being used to 
increase the efficiency of the army. In the 
December issue of Rapw-Crarr, there was 
published a description of a one-pound 
transmitter that is used by the army for 
meteorological observations. 

\s additional material concerning Signal 
Corps radio apparatus is secured, it will 
be published. 
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Lifeboat Model ET 3677 Radio Transmitter-Receiver. 


A LIFEBOAT RADIO SET 
N Fig. A is illustrated the newest thing in marine radio equip- 
ment: a radio set designed particularly for use in lifeboats, 
for emergency use. 

A number of interesting features have been built into the 
design of this instrument. For instance, the storage batteries which 
power the unit are wired to the control panel in such manner that 
when the lifeboat is afloat the batteries may also be used to operate 
boat lights and a searchlight, and, by means of a key, to obtain 
code blinker operation. When the life boat is on deck, the panel 
provides a means of connecting the storage batteries with the ship's 
lines to keep them fully charged. Plate voltage is furnished by a 
motor-alternator. 

Two-wave-band operation is available: 600 meters, for emergency 
calling, and about 50 meters, for general traffic. The maximum 
range at 600 meters is about 100 miles. The transmitter is rated 
at 15 watts. There are two tubes in the receiver, and two in the 
transmitter. 

The instrument illustrated in Fig. A is the Model ET 3677 Life- 
hoat ‘Transmitter-Receiver manufactured by the Radiomarine Corp. 
of America. 
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CONDENSERS “C" ARE ELECTROLYTIC UNITS 











Fig. 2 


Schematic circuit of the Peter Pan Model 84 Midget Set, 


The latest equipment is described for the 


SHORT-WAVE ADAPTER 

N interesting device known as the “Policer 
A Short-Wave Adapter” is illustrated in 
Fig. B; its circuit connections are shown in 
Fig. 1. This device should interest the Service 
Man, because it offers a particularly converfient 
method of demonstrating the short-wave re- 
ception possibilities of a particular broadcast 
receiver in a given location. 

This unit is applied to existing sets in the 
following manner: remove the detector tube, 
plug into the detector socket the correct adapter 
(“227” or “224"), plug the detector tube into 
the receptacle on the adapter, remove the an- 
tenna from its binding post on the broadcast 
set and connect it to the antenna post provided 
on the short-wave adapter,—and “go to it.” 

The single-turn antenna coil is wound over 
the secondary; alongside the latter is wound 
a tickler coil (10 turns, for the “227,” and 24 
for the “224"), all on a form 1% in. diameter. In Fig. 1, the 
adapter socket connections are shown as dots, and its plug connec- 
tions as arrowheads; secondary S thus is tuned by the variable 
condenser in the broadcast set. The wavelength range covered is 
from 80 to 200 meters. 

This adapter is manufactured by The Rahm Corporation. 





Fig. B 
A Short-W ave 
Adapter. 





MODEL 84 PETER PAN MIDGET SET 


2 ge of the very small- 
est of the small-type 
radio receivers recently of 
fered to the consumer trade 
is the Model 84 Peter Pan 
Midget Set, which is illus- 
trated in Fig. C; its schem- 
atie circuit is Fig. 2. This 
circuit is designed to oscil 
late (with the volume con 
trol set at maximum) up 
to about 700 ke. 

This chassis is designed 
for an antenna about 15 to 
20 feet long; a ground con- 
nection ordinarily is not 

Fig. C required. As shown, @ 
The Peter Pan; it is only 12 in. high. convenient carrying case 
suggests the Peter Pan for 

use anywhere. 

For the reference of Service Men, the following operating char- 
acteristics are given: Filament potential, V1, V2, V3, 22 volts; 
V4, 4.1 volts. Plate potential, V1, 200 volts; V2— 80 volts; V3, 
190 volts. Screen-grid potential, V1, V2, 60 volts; V3, 200 volts. 
Cathode potential, V1, 1.5 volts; V2 5 volts. Control-grid potential, 
V3, 13 volts. Plate current, V1, 2.2 ma.; V2, 0.15-ma.; V3, 24 ma. 

The Peter Pan, manufactured by Jackson-Bell Co., Ltd., weighs 
less than 10 Ibs. 

















METER FUSES 
) meet the demand tor some form of protective device for 
meters, there has recently been put on the market a series of 
special fuses, one model of which, for 3-range meters, is illustrated 
in Fig. D. The trade name for these units is “Littlefuse.” 
They are glass enclosed and measure 1 x 14, in.; their ratings are 
1/100, 1/32, 1/16, 1%, 1%4, %, 1%, 1 and 2 amperes. In addition, 


(Continued on page 426) 
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EQUIPMENT 


trade, Service Man, and home-constructor. 


THE AAA-1 DIAGNOMETER 
By H. G. Cisin, M.E. 

KILL in locating radio troubles and speed in remedying them 
S spell success for the radio Service Man. In radio work, hows 
ever, both experience and aptitude must be augmented by suitable 
test instruments. ‘This is somehow many 
Men fail to realize the truth of this statement. Some try to “get 
by” with a miscellaneous collection of meters, while others shop 
around for the cheapest “set tester” on the market. Apparently, 
these men are blissfully unaware that trashy equipment will waste 
time instead of save it. 

It takes good material to make a good service instrument. It 
also takes more than fine meters to turn out a real service instru- 
ment. Years of experience are required, and in addition, an inti- 
mate knowledge of the problems which are encountered by the 
Service Man. For after all, a service instrument which can merely 
perform a few standard tests does not fulfil its purpose, no matter 
how fine its meters or its case. 

The original Supreme Diagnometer, placed on the market a 
number of years ago, was a fine piece of work and a splendid help 
to every Service Man who owned one. Recently, however, as a 
climax to years of developmental work, Supreme engineers have 
announced a new instrument—the AAA-1 Diagnometer—which is 
of the latest type in radio testing equipment. A front view is 
Fig. A; the interior, Fig. B; and the schematic circuit is Fig. 1 
(this diagram appears on the following page). 

This new device is so versatile, efficient, and accurate that it is 
really more than a testing instrument. It is the Service Man’s 
“junior partner,”—always capable of tackling and solving any 
service job encountered, no matter how intricate. The design of 
the new Diagnometer is extremely flexible. It can be used to 
service the latest sets and the most obsolete ones. Superheterodynes, 
iutomobile sets, portables, midgets, power-operated or battery sets, 
are all the same to this instrument. Similarly, sets equipped with 
the newest tubes, such as variable-mu’s or pentodes, can all be 
tested with this instrument. It will analyze circuits of every type 
including intermediate stages of “superhets,” tuned R.F. circuits, 
resistance coupled amplifiers, power detectors, power pentode out- 
put stages, power supply circuits, etc. 


obvious, but Service 


Five Important Testing Functions 
The Diagnometer functions as an analyzer, a tube tester, a 
shielded oscillator, an ohmmeter, and a capacitor tester. These 
five major testing operations will each be described later. Inci- 





Fig. B 


Interior view of the latest Diaqnometer. 








A veritable portable laboratory; the Modcl AAA+-1 Diagnometer. 


dentally, this instrument, although especially constructed for port- 
able use, may also be mounted on a wall or in back of a test bench, 
by means of a special wall mounting. No matter how it is used, 
it comprises, solely within itself, a complete radio laboratory, 

The analyzer circuits are designed to meet every 
requirement on all types of sets. 
plate currents of circuits and tubes under test without the manipu- 
lation of any current switches, at the same time testing the various 
voltages of other circuits terminating at the tube sockets. As a 
result, the high voltage circuits remain unbroken in all tests. In 
order to switch the meter from one analyzer plug circuit to another, 
it is merely necessary to press a non-locking push-button. 

The Diagnometer can be used for an analytical A.C. voltage 
(1000 ohms-per-volt) test, up to 1000 volts on each side of a center- 
tapped plate supply transformer, through the rectifier tube socket. 
Provision is also made for the reading of the A.C. line voltage 
through the A.C. line supply cord, by means of a push-button 
This arrangement eliminates the need for external connections in 
making this test. 

A feature of considerable importance is the fact that all circuit 
analyses of the radio set may be made during the actual operation 
of the receiver, utilizing the power normally supplied, without dis 
turbing any permanent connections of the set itself. 

The analyzer plug, which is a part of the Diagnometer, has a 
five prong base; an improvement in design is the special snap catch 
which holds adapters until released. A simple adapter permits it 
to be used with four-prong sockets. A control-grid lug is attached 
to the analyzer plug by a flexible lead, which permits the operator 
to complete the control grid connections of screen-grid sockets, 
regardless of the make or type of the radio receiver. For the 
R.F. pentode tubes, a circuit is provided which terminates with 
the necessary terminal of the analyzer plug, so that this terminal 
may be connected to a suitable adapter for these tubes. 

It would be impossible to enumerate in a short article all the dif 
ferent analytical tests which are possible simply by placing the 
analyzer plug in the radio set sockets and the tube in the analyzer 
load socket. A few of these readings are: direct current or alter 
nating current filament voltage, screen-grid voltage, “C” bias volt- 


radio-servicing 
Provision is made for reading 


(Continued on page $27) 

















“a = = »~o a an ae — o= Sae fe | = rT ax 
2 | ree | = = S2Qtreg.  * sSeeF CREST SESE | O (L_¥ ph || 
sme Pome e™ oe ce S™ 2 R SSaeetze 
= a226&538 SBESCBR a SSC K SRS ES i 
Lar) 
os t fz uo fy" “by ut porangoig 1 puomnagsut IY. “AoQoMouUrDIT TeV PV Ppejy maIagnsy Iyge JO PINIAII Jj OMIYIS 
~ | ee | 
> SLTOA JONWH. aww Sa ‘Sted oa P-  <42-12/ 4 SLA 
~ SLIOA £4700 ©2704 SI7OA S170K 2 eR. A 79? noe WOT P74 zw: Ans 
- Biel ANd td MUC%d ont mere OO Lad swe swe TI 7 360 Woy Jimi ead 
§ Qe92~ F00KWD WNDNIIIIS TOwLNOD wf 
=| — ee eS eae er re 
Ss 
- 


RADIO-CRAFT 








SWHO 0008-0 


s 


SWwHO 96 


- ssw 
0000/7 


Wi Swe 
000 06 


— wo 
O0S86E 











January, 1932 





RADIO-CRAFT 


REPLACING THE TYPE ’80 


401 


RECTIFIER WITH A 
MERCURY-VAPOR TUBE 
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By PAUL SCHWERIN* 


VERY Service Man and the users of 

the ordinary types of vacuum tubes 

are, in general, fairly familiar with 

their behavior, and it is by a com- 
parison between the well-known types of 
tubes and the gas-filled types that we may 
hecome more familiar with the latter. The 
Perryman PR 588 tube is a rectifier con- 
taining mercury vapor and, therefore, be- 
longs to the latter class. 

It is suggested that the reader refresh 
his memory concerning this new type of 
tube, by reference to the article, “New Types 
of Receiving Tubes—A Mercury-Vapor Rec- 
tifier,” which appeared on page 686 of the 
May 1931 issue of Rapio-Crarr. 

From the Service Man’s standpoint, the 
Perryman type PR 588 tubes were designed 
to reduce the tube losses incident to rec- 
tification and, by increasing the power avail- 
able, to make more flexible the standard 
full-wave rectifier circuit. Incidentally, the 
voltage regulation in a_ receiving set is 
greatly improved by virtue of the fact that 
the current remains practically constant with 
considerable variations in voltage. 


Chief Engineer, Perryman Electric Co., Inc. 


A number of variations 


Accordingly, the insertion of a PR 588 
tube into circuits designed for the standard 
type ’80 tube will result in an increased 
voltage at the receiver terminals, higher 
current flow in the filter circuits, and a 
higher voltage across the filter condensers. 

It is obvious that some judgment should 
be exercised in replacing a type ’80 tube 
with a PR 588 tube for this very reason; 
as in some receivers the increased voltage 
and current may be troublesome, due to 
low current-carrying capacity or other 
shortcomings. 

Therefore, the PR 588 tube should not 
be inserted indiscriminately into sockets de- 
signed for the ’80. The problems involved 
in the installation and the service on the 
PR 588 tube are exactly the same as those 
pertaining to the regular °80 tube. The 
tube has been very conservatively designed 
and, when used under normal conditions, 
will give at least as long a life as the 
standard ’80 tube. 


Characteristics of Gas-filled Tubes 
The utility of high-vacuum devices, their 
inherent stability, the high degree of devel- 
opment which they have reached, have re- 
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At A, resistor R3 is used to balance the plate currents in the 588 rectifier; at B, the balancing 
resistors are indicated for full-wave rectification; and at C, the resistors R4 are used to lower 
the filament voltage. 





Fig. 1 


in power pack design are indicated in the above 
illustration, 


sulted in a large measure in obscuring many 
of the advantages of gas devices. 

The characteristics of a high vacuum de- 
vice which are outstanding are: the absence 
of gas ionization; cathode temperature not 
increased by discharge; no blue glow or 
visible evidence of discharge; three-halves 
power relation of current to voltage. 

The gas-filled tubes differ as follows: gas 
ionization is present and is made use of in 
reducing the effect of space charge; the 
cathode temperature increases with an in- 
crease in the discharge current; a blue glow 
(or other color) is a visible evidence of 
discharge; the three-halves power relation 
of current to voltage is not obtained. 

A consideration of these 
tions of features shows that the two devices 
are scarcely comparable. However, the 
characteristics of the latter type tubes are 
particularly applicable to rectification. 


two classifica- 


The curves reproduced as Fig. 2 on page 
686 of the May 1931 issue of Rapio-Crarr 
show the relation of the plate voltage to 
the plate current. It will be noted that in 
a case of the vacuum type rectifier an in- 
creasing loss in voltage occurs as the cur- 
rent taken from the rectifier increases. This, 
of course, is due to the fact that the inter- 
nal impedance of the tube is greater, due 
to the space-charge effect which surrounds 
the filament and prevents the ready evapora- 
tion of electrons, 

The same curve shows the plate voltage— 
plate current relationship in the mercury 
type, and it will be noted here that as soon 
as the potential reaches a value exceeding 
15 to 17 volts, an almost straight upward 
trend of current results; as a matter of 
fact, we find that the voltage remains con- 
stant for all loads between 20 to 300 milli- 
amperes. This effect is highly desirable, 
and means that the power loss in the tube 
is constant for either small drains or large 
drains after once exceeding the ionization 

(Continued on page 428) 
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Fig. A 
Above. An under-view of the me 
VER since the advent 


mism, 


radio 


broadcasting, the home use of musi- 


eal instruments, 


piano, has been on the decline; the 


especially — the 


result is that now, more than ever before, 


radio has become more or less indispens- 


ible 


as a medium of entertainment. 
people still regard the art of playing the 


Some 


piano as an accomplishment, while, at the 


sume time, the thought of practicing 


years in order to play it well 
many people to 
means of enter- 


caused 

this 
tauinment since the radio is well 
able to satisfy them. 

Mr. Glenn W. Watson of De- 
troit, an inventor, has sueceeded 
in designing a device which en- 
ables a piano to be played by 
thus together 
two of the most popular me- 
diums of entertainment. It is 
now possible for an artist to 
play a piano in the studio of 
a broadeast station, and have, 
throughout the country, every 
piano that is equipped with the 
Telepiano play in’ exact 
chronism with the artist at the 
It becomes fairly easy 
follow the artist and, 
consequently, piano lessons may 
the 
teacher serving for almost 
number of students. 

The Telepiano, Fig. 


has 
abandon 


radio, bringing 


syn- 


studio. 
then, to 
over one 


be given “air”, 


any 


A, may 
be conveniently mounted in any 
existing piano in one-half hour 
will oceupy an unnotice- 
the 


and 
able position, as shown in 


figure. 
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Briefly, the transmitter mechanism, Fig. 1 
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Method of Operation 


The principle of operation is similar to 
Watsongraph, 
Watson, and described in the August 1931 
issue of Rapio-Crarr. 


also invented by Mr. 


contacts 
with an 


a set of 
circle 


arranged 


arm rotati 


around and making contact with each sey 
ment in succession. 


When a key correspon 


ing to a certain note on the piano is de- 
pressed, a condenser charges instantly and 





Fig. B 


Above. The Telepiano in action 


discharges only when the rotat- 
ing arm has made contact with 
a certain segment which 
responds to the key that is be- 
ing depressed. This condenser 
discharge takes place through a 
relay winding which actuates a 
lever, sending a pulse to the 
radio transmitter. 

The receiving circuit, Fig. 2, 
is equipped with a similar set 
of contacts. The pulse is re- 
ceived by the radio set, detected 
and amplified, and then fed into 
a set of thyratron relays. When 
the rotating arm on the com- 
mutator in the makes 
contact with a certain segment, 
the pulse actuates a piano ke 
(through another set of sole- 
noids) corresponding to the key 
being depressed at the trans- 
mitting studio. 

In order to make the receiv- 
ing key stay down exactly as 
long as the sending key does, 

(Continued on page 432) 
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Servicing 


DIRECT - COUPLED 
AMPLIFIERS 


Modern radio service calls for an extensive knowledge not only 

of advanced radio theory but also of the most efficient manner 

of attacking a problem. The author discusses practical amplifier 
servicing. 


HE “direct-coupled” or Loftin-White 

type of audio amplifier, because of its 

low cost and high efficiency, enjoys widespread popularity 

with set builders, experimenters and manufacturers. Thou- 
sands of these are in use as phonograph amplifiers, speech ampli- 
fiers, and audio amplifiers for midget sets. The circuit is a radical 
departure from ordinary design, and presents a difficult job to the 
set builder or Service Man who is up against a balky specimen for 
the first time. With the desire to aid those who have had such 
difficulties, the experience of many months in building and servicing 
these amplifiers has been set down in these notes. One circuit, to 
which we will refer in this article, is snown in Fig. 1; others have 
appeared in past issues of Rapio-Crarr. 

In the first place, all parts to be used in the amplifier should 
be carefully tested before being used. All resistors should be 
within 109% of their nominal values. Condensers should be within 
20% of their nominal values, and should have a high insulation 
resistance. As leaky condensers are a prolific source of trouble 
in this amplifier, only the highest quality units should be used. 


Test Procedure 


When the amplifier is assembled and found to be inoperative, 
or when a good amplifier becomes inoperative, a particular service 
procedure should be followed. (All the tests in this procedure 
may be made with but one instrument, a 0-300-volt ohmmeter with 
a resistance of 1000 ohms per volt.) These directions apply spe- 
cifically to the °45 amplifier shown in Fig. 1, but may be used 
with suitable changes for pentode or °50 Loftin-White amplifiers. 

If the amplifier is absolutely dead, check the loud-speaker and 
the speaker transformer. If these are in good condition, the 
trouble lies in condenser C2 or the °45 filament winding of the 
power transformer. Measure the voltage between points 5 and 7 
of Fig. 1, and between points 1 and 5. If the former voltage is 
very low, or even zero, while the latter is abnormally high (see 
“Normal Voltages,” below) this is an indication of a grounded 
‘45 filament winding or a shorted or leaky by-pass condenser C2. 
The fault may be traced by disconnecting the leads from the °45 
filament winding and testing for a short to ground. If this is the 
case, the transformer should be replaced. If the transformer checks 
0.K., the resistance of condenser C2 should be measured. If it is 
found to be shorted or leaky, it should be replaced. 

If the amplifier sounds “alive,” vary the hum-bucking poten- 
tiometer P, and notice if the hum varies in intensity, or stays 
constant; also, whether or not there is any motor-boating. If the 
hum is accompanied by vigorous motor-boating at a period of 
approximately 150 cycles, and the voltage across the 50,000-ohm 
grid bias resistor is only half its normal value, this is an indication 
that the input leads are open. These should then be checked for 
continuity, and an examination made of the input device (phono- 
craph pick-up or transformer). 


Lack of Sound 


If the hum-bucking potentiometer does not affect the hum level, 
and a phonograph pick-up gives no reproduction whatsoever, 


By SIDNEY FISHBERG 





a grounded hum-bucking potentiometer is in 
dicated. Other symptoms of this fault are 
no voltage between points 1 and 2, and abnormally high voltage 
(7 to 15 volts) between points cathode and 2. The remedy is 
obvious,—re-center the mounting hole 
see that the insulating washers are in a correct position. 


potentiometer in its and 

If the variation of the hum-bucking potentiometer gives some 
change in hum intensity but no satisfactory minimum point, and 
if reproduction is distorted or entirely lacking, these are indica 
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Fig. 1 
Schematic circuit of a representative direct-coupled amplifier. Volte 


ages are read in refercuce to numbertd positions, 


tions of some condenser or resistor being defective. Measure the 
voltage between points 5 and 7. If this potential is considerably 
helow 250 volts, while the rest of the circuit is normal, a leaky 
hum-bucking condenser C4, or a defective grid bias resistor is 
indicated, 

A leaky hum-bucking condenser may be detected by measuring 
the resistance between screen-grid and cathode of the °24 tube. 
If this resistance is found to be less than 50,000 ohms, it is con- 
clusive proof that the hum-bucking condenser is leaky or shorted, 
and requires replacement. 

A defective grid bias resistor may he detected by measuring 
the voltage across its ends. If this potential lies outside the 
range of 8 to 12 volts, the resistor is off-value and should be 
replaced. The best scheme is to place in the circuit a variable 
resistor of high value and vary it until the plate voltage of the 
power tube is restored to its normal value. A correct value of 
fixed resistor, as indicated by ohmmeter measurement of the vari- 
able unit, may then be substituted for the variable resistor. 
(Continued on page 428) 
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SELECTIVITY 


A Frank Discussion of the Advantages to be Gained By the Use 


OR some reason or other, the radio 
public seems to be in a quandary re- 
garding the question of selectivity. 
One year it is led to believe that se- 
lectivity is accompanied by poor quality, and 
the next vear, the same “authorities” claim 
that selectivity and quality go hand in hand; 
the result being that the radio public does 
What may be 
selectivity in one sense may not be  selec- 
tivity in another. This differentiation has 
been discussed in various technical journals, 


not know whom to believe. 


but authors do not seem to take it upon 
themselves to clarify the situation for either 
the Service Man or the public in general. 

As we shall soon see, a circuit may be 
selective and result in the cutting off of the 
side bands, giving us poor quality. If we 
attempt to lower the selectivity to obviate 
this difficulty, then the effects of interfering 
stations would so distort the ultimate signal 
as to produce results which are not as good 
as that obtained with a 
circuit. 


highly selective 


Numeric Selectivity 

Both mathematically and practically a 
modulated signal can be analyzed into three 
components having frequencies of F (the 
carrier frequency), F minus fm, and F 
plus fm (where fm is_ the 
modulation). 
a circuit 


frequency of 
It stands to reason then, that 
tuned to the frequency of the 
carrier and vet so selective as not to pass 
the other two frequencies equally well, will 
have the effect of suppressing the received 
modulation frequencies. It is also evident 
that a circuit of such nature will pass sig- 
nals modulated at low 
than those modulated 


frequencies better 
at high frequencies. 
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of Sharply Tuned Circuits 


By C. H. W. NASON 


If a signal frequency of 1000 ke. is modu- 
lated at 5000 cycles a circuit must pass all 
frequencies from 995 to 1005 ke. without 
fail if the original characteristics of the 
modulated wave are to be retained. 

In Fig. 1 is shown the transmission 
characteristic of a sharply tuned circuit in 
comparison with an ideal characteristic 
which takes a rectangular form. As we in- 
crease the number of tuned circuits em- 
ploved in a given system, the selectivity is 
also increased. For example, if in passing 
through a single circuit, all frequencies a 
given number of cycles off that to which the 
circuit is tuned, are cut down to 90% of 
their ideal response, the passage through 
two circuits will result in a further reduc- 
tion in output to 81% of that obtained at 
the resonant Passage through 
three circuits will result in the response 
at the off signal frequency being about 73% 
of the response at the resonant frequency. 
This is shown in Fig. 3. 


frequency. 
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Since the carriers of each station are separated 
10 ka, the entire broadcast band is 
utilized. 


The selectivity of a tuned circuit is de- 
termined by the relation between inductance 
and resistance in the circuit, and a factor 
of merit “Q” is obtained by the equation 

2piFL 
qQ —————_, where F 
R 
I., the inductance; and R, the resistance of 
the coil. This type of selectivity is known 
as the numeric selectivity of a circuit and 
“QQ” is determined experimentally by meas- 
uring the current produced in a circuit by 
a given signal when it is tuned to resonance, 
and comparing this reading with the cur- 
rent obtained when the input signal is a 


is the frequency; 


given percentage off resonance. 


High Numeric Selectivity in Supers 


In the modern superheterodyne receiver, 
the incoming signal “beats” against a local 
oscillation of such a frequency as to pro- 
duce a resultant signal of 175 ke. which 
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Fig. 1 

Above. Ideal and “skirt” response curve 

Fig. 2 

Below. Comparison of ideal and actual | - 

pass response. 
can be more readily amplified at high gain 


Not only is the amplification more favor- 
able due to the transposition to the lower 
frequency prior to amplification, but the 
selectivity is also enhanced. 

With our circuits tuned to an incoming 
signal of 1000 ke., an interfering carrier at 
1010 ke. is removed by 1% from the de- 
sired signal. Mixing the incoming sign! 
with an oscillator operating at 1175 ke 
produces a 175 ke. beat which is then am 
plified. The interfering signal produces « 
beat of 165 ke.—still differing by 10 ke 
from the frequency to which the LF. cir 
cuits are tuned, but removed from the rese- 
nant frequency of 175 ke. by 5.7%. Inas 
much as the percentage off resonance | 
a great deal to do with our primary mess 
urement of selectivity, it is not difficult to 
see that a distinct gain in numeric sele 
tivity has been achieved. 


Adjacent Channel Selectivity 

It was obvious in Fig. 1, that if a high 
numeric selecitvity were employed, — the 
higher frequencies of modulation would suf- 
fer. This loss in high frequencies is alse 
increased by the use of the superheterodyne 
arrangement because of its high numeric 
selectivity. Stations in this enlightened 
country are blessedly operating by law i” 

(Continued on page 429) 
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This graph illustrates Mr. Dalpayrat’s system. 


OST static reducers are based upon 
the principle of “bucking” static 
against static and, by means of 
special filter circuits, isolating the 

remaining or broadcast signal. These neu- 
tralization systems actually reduce static 
interference an appreciable degree. The 
circuits, however, are very difficult to adjust 
(to obtain complete neutralization) and they 
may be efficient only at certain frequencies. 

The writer believes that he has solved 
the problem of static reduction in a simple 
and satisfactory manner, without any of 
the above mentioned objections or limita- 
tions. The circuit used in experimental 
models is shown in Fig. 1. 

The desired signal is selected from the 
antenna circuit by the resonant circuit Cl, 
Sl. Successive tuned circuits $2, $3, S4 
are coupled together in cascade by small 
capacities, C5, C6, and the inductive coup- 
ling of P4 and S4. The coupling between 
these circuits being rather tight, the trans- 
fer of energy is approximately in the order 
of 1-to-1 ratio; the only stepping-up action 
taking place in the total circuit being be- 
tween Pl and Sl, and between P4 and S4. 
With a circuit of this design the tuning is 
not excessively sharp; thus the precious side- 
bands containing the overtones and higher 


TIME AND 


N figuring out the amount which should 
I be charged for a service job, it is neces- 
sary to take into account labor, materials, 
overhead, and a reasonable profit. 

The importance of the time element in 
labor is obvious. Time also enters into the 
cost of materials, since time is required in 
purchasing them and in bringing them to 
the place where they are to be used. The 
factor of time also enters into the amount 
of overhead chargeable to any particular 
job; if one job takes twice as long to com- 
plete as another, it is self-evident that it 
should be charged with double the overhead. 

Spending unnecessary time on a servic- 
ing job, therefore, increases the cost to the 
customer and at the same time decreases the 
Service Man’s profit and prestige. Saving 


time reduces all costs, permitting the Serv- 
ice Man to charge less and still to make 
a larger profit. 

Realizing these facts, Electrad engineers 
have devised several types of replacement 
equipment to enable the Service Man to 
Save time. 


For example, they have pro- 
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A NEW SYSTEM OF 
STATIC REDUCTION 


By HENRI F. DALPAYRAT 


frequencies in a_ radio 
attenuated, 

The incoming or signal frequency, tuned 
by the four circuits, is amplified by tube 
V1. Tube V2 has its grid circuit connected 
in parallel with V1 through coupling ca- 
pacity C7. 

Tube V2 is highly biased so as to be ren- 
dered inoperative to signal intensities of the 
order of those in the aerial circuit. How- 
ever, as soon as the signal is regenerated 
in the aerial it is re-tuned and again re- 
generated an incredible number of times 
in a fraction of a second. During this 
regenerative re-tuning process much of 
the aperiodic static is filtered out and 
grounded while the strength of the desired 
signal, which has a sine-wave form, is in- 
creased. This condition is clearly illus- 
trated in a graph, Fig. 2, which is based 
on theoretical values. 


signal are not 


By adjusting the “C” bias of V2 at R2, 
and the regeneration of V1 at RI, it is 
possible to find a certain relation between 
those two functions so that V2 will only be 
sensitive above a certain value of voltage 
and increasing the regeneration of V1 will 
raise the signal voltage to that value. 

By looking at the curves of Fig. 2, it 
is easy to understand the mode of operation 
of this system, which is based entirely on 
a principle of intensity differentiation. The 
operating voltage of V2 being raised above 
the static average maximum voltage, it will 
only operate on the highest voltage, (this 
is only possible provided that the static 
reaching V1 is not stronger than the signal) ; 
this system is about 806% efficient. 

Yo duplicate the schematic circuit, Fig. 1, 
the following parts will be required: 


(Continued on page 436) 
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Schematic circuit of Mr. Dalpayrat’s system of static reduction by intensity ditferentiation 


Experi- 


menters may use any available equipment having the specitied values. 


duced a single volume control which can be 
used in 133 different commercial radio re- 
ceivers. Through ingenious design, a total 
of five different Electrad replacement vol- 
ume controls can be applied to more than 343 
commercial receivers. Seven additional con- 
trols take care of almost all other volume 
control requirements. 

The design of the new Electrad replace- 
ment controls is so flexible, that they will 
take care of the very Jatest sets containing 
variable-mu tubes, pentodes, ete. As a re- 
sult, the Service Man who carries just these 
few controls in his kit, is sure of being able 
to replace a faulty volume control, without 
having to waste time going hack to his shop 
after additional equipment. 

At this point, mention should be made 
of the “Truvolt” type resistors, which are 
also designed to save time and money for 
the Service Man. These resistors are made 
in all standard sizes and resistance values 
and also in various required current-carry- 
ing capacities. They may be mounted any- 
where. One or more patented sliding clips 
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may be added, removed, or adjusted to any 
position to obtain the exact voltages needed. 
Hence a few of these resistors in various 
capacities, and some extra sliding clips, may 
be used to perform a multiplicity of serv- 
icing jobs. (The unique open-air winding 
of these resistors insures cooler operation, 
longer life and more stable performance 
than could be obtained with any other 
apparatus. ) 

A comprehensive “Replacement Volume 
Control Guide” has recently been issued, 
which tells instantly which of the several 
volume controls should be used in replac- 
ing the control in any of 343 standard com- 
mercial receivers. Twenty different volume 
control hook-up diagrams are shown and 
the various makes of receivers are listed 
alphabetically. Each receiver is listed not 
only by name, but also by model number 
The correct replacement volume control type 
number is then given, as well as the cir- 
cuit diagram which applies in each instance. 

This Guide may be obtained gratis from 
Flectrad, Inc., 175 Varick Street, N. Y. C. 
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(PART ITT) 


HE D.C. and A.C. instruments dis- 
cussed in Parts IT and If of. this 
series, and which appeared in the 
November and December issues of 


Rapiw-Crarr, form the nucleus of the devel- 
opment of modern service equipment. 
When a 


ference of potential, it 


dif- 
is important that 
the current consumed by the meter be not 


meter is used to measure 


so large as to appreciably increase the load 
of the circuit. If the current consumed by 
the the effect will be 
a reduction of the voltage being measured, 
with the result that the value 
the instrument is the 
potential which is present when the meter 
the circuit. Thus, the value of 
an instrument as a voltmeter is determined 
by the amount of current it) consumes. 

A convenient specifying the 
sensitivity of a voltmeter is by the number 
of ohms for volt in the 


voltmeter is large, 
indicated on 


not actual value of 


is out of 


means of 
resistance every 
meter. 

This ohms-per-volt value of a D.C. meter 
is equal to the fofal resistance of the in- 
strument divided by the mazimum voltage 
indicated on the seale; or 
Ohms-per-volt - 
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"Meters 


This article by Mr. Denton on the subject of meters and their 
applications treats in detail the design of multipliers and shunts. 


By CLIFFORD E. DENTON 


F2 
Rm — Rv ( —-—] ) 
ial 


For example: if El is 200 volts; Rv, 
10,000 ohms; and E2, 300 volts; then 


300 
im — 10,000 x — on = 
200 


10,000 x 0.5 —= 5,000 ohms. 
Since the above problem is a representa- 
tive one, it would be add a 


5,000-ohm meter 


necessary to 
series with the 
as a multiplier in order to extend its range 
to 300 From the above, it can be 
seen that by the proper selection of multi- 
pliers, it is possible to extend the range of 
a voltmeter to any desired value. 


resistor in 


volts. 


A group 
of resistors connected in series, as shown in 
Fig. 2, will enable the user to obtain the 
desired range by moving switch S to the 
proper tap. 

t is desirable to know the 
reverse problem; that is, knowing the re- 
sistance of both the meter and its multiplier, 
how much its range has been extended. 


sometimess 


The multiplying factor indicating the 
number of times the voltage scale of the 
meter has been increased is found by the 
ratio 
Rv + Rm 
Rv 

Substituting the values in the example 
previously given, we have 
10,000 +- 5,000 

10,000 
indication on 


= 15 


Therefore, any the meter, 
with the multiplier in the circuit, should be 
multiplied by 1.5 to obtain the correct value 
of the voltage. 

It is possible that the Service Man may 
not know the internal resistance of a meter. 
If such is the case it may be obtained by 
connecting the meter as shown in Fig. 3. 
Then, using ohm’s law: 

voltage read on meter 








Rv =———- 
current read on milliammeter 

If calibrated resistors of approximately 

the same value as the internal resistance of 

the meter are available, the half-scale 

flection method may be 

The procedure is simple. First, 


de- 


used, 








total resistance of meter r 


maximum voltage 
The total current consumed 
by a meter for full scale deflec- 
tion is, therefore, 
1 
Current — —or= 
Ohms-per-volt 
maximum voltage 












UNIVERSAL 
METER 











total resistance of meter 
If the range of a meter is to 
be extended, (called 
multipliers) are added in series 


resistors 


with the meter as indicated in 
Fig. 1. Referring to this figure, 
the multiplier Rm is in’ series 
with the voltmeter V, and the 


meter is shown shunted by a re- 
sistor Rv which represents the 
resistance of the meter. Letting 








+ 


TYPE 301 WESTON 


y short-circuit resistor R in Fig. 4 

and then apply sufficient voltage 
FE. to obtain a_ full-scale deflec- 
tion. If the full-scale reading is 
100 volts, apply 100 volts. Then 
increase R_ until the reading of 
the meter is exactly one-half full- 
scale. The value of resistance R 
then equals the resistance of tl 
meter. This 
from the fact that when resistors 


becomes evident 








are in series, and equal in value, 


























500,000 OHMS 


then the current will flow 
through both of the resistors, and 
consequently the voltage drops 
across each of them will be the 
same, 


same 


D.C. Ammeters and Shunts 


There are many cases in which 





the current range of a milliam- 








¥ meter is too low condi- 





El represent the normal range 
of the meter, and E2 the range 
desired, the value of Rm neces- 
sary to extend the range can be 
found by use of the following 
equation: 


All 


Circuit diagram of a complete 
values 
Service 
protected against 


Fig. 12 


are indicated on the diagram for the 
Men desiring to construct this universal meter. 


burn-out by three separate 


and distinct 


A.C.-D.C, voltmeter and milliammeter. 
convenience of 
It is fully 


means. 


for the 
It is then neces- 
increase its 


tions at hand. 
sary to 


range by 
of the 
around the meter, only permit- 
ting enough to pass through the 


shunting some current 
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moving coil to actuate the pointer. This 
js indicated in Fig. 5, in which R1 repre- 
sents the resistance of the meter A, and R2 
the shunting resistor. 

It is well to note at this time that cur- 
rent multipliers are always used in parallel 
with the instrument, while the voltage mul- 
tipliers are always in series. 

Any resistor placed in shunt will increase 
the range of the meter by the ratio 

R2+ Rl 
R2 

If a Weston 301 D.C. 0-1 milliammeter 
has a resistance of 27 ohms, then a shunting 
resistor of 27 ohms will increase its range 
by the factor 2, as can be seen by substi- 
tuting numbers for the letters given in the 
formula above. 

27 +27 


27 





= 2 (the ratio of the increase) 


Thus the meter having a normal maximum 
reading of 1 milliampere, will have its range 
doubled or extended to 2 milliamperes. Figs. 
6A and 6B show two methods of shunt 
connections which are commonly used. 

The average Service Man often finds that 
it is impossible to obtain resistors of low 
ohmic value of sufficient accuracy for 
as shunts, consequently the following scheme 
should be used in such cases. 

Reterring to Fig. 7, R2 is the shunting 
resistor and RI is one that is placed in 
series with meter A. 

Now if the range of the D.C. Weston 0-1 
milliammeter is to be extended to 1 ampere, 
and the internal resistance of the 
meter is 27 ohms, it would be 


use 
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Making R1 500 ohms with a meter resist- 
ance of 27 ohms, the total series resistance 
of this circuit becomes 


527 ohms, and as the 
527 
ratio of increase is 1,000, then — 
1,000 
ohm for the value of the shunt. This 0.527- 
ohm obtain than one 
of 0.027-ohm, so for practical applications 
this method has much to recommend it. 
Supposing Rl were increased to a value 
of 1,000 ohms, then: 
1 
— = 1,000 (ratio of increase); and 
001 


— (.527- 


resistor is easier to 


1027 
R = —— = 1.027 ohms. 
1,000 
Here, a l-ohm resistor for R2 and a 1,000- 
ohm resistor for R1, will work out very 
well for all general purposes. Surely the 
Service Man can obtain a 1 and a 1,000- 


ohm resistor with an accuracy of less than 
one per cent, whereas it would be impossible 
to obtain one of 0.027-ohm at all. 


Finding the Resistance of Ammeters 

Many times there is no knowledge of the 
internal resistance of a milliammeter, and 
as it is necessary to know this value before 
a proper size of resistor can be selected for 
the shunt, several methods of determination 
are nsed, 

The simplest way to find the resistance 
of the meter is by the half-scale deflection 
method; the connections for such a meas- 
urement being shown in Fig. 8. 


407 





with the instrument. Many use the milliam- 
meter because of the simple additions neces- 
sary to give a 


\ Jewell 


satisfactory movement. 


Model “8S” D.C, 0-1) milliam- 





meter, Fig. 9, has a resistance of 30 ohms. 
(7 \ 


















































Rua 
Re 
! 
| 
E1——> 
= E2 
= _}) 
Fig. 8 
Above. Di ” : 
the If-s ? 
Fig. 9 
Below. A metl a to 
make a voltmeter from a milliammetcr. 
Therefore, a full scale deflection requires 
a voltage of 0.03-volt (#1) If a voltage 


500 (E2) is 


16,666 


range of volts desired, the 


range must be extended times, and 


the necessary resistance value can be found 


thus: 
E2 
Rm = Rma. ( — — 1 ) 
El 
























































Py m (7 ‘ 
necessary to increase its range Rv } 500 
000 times, as shown by . Ru , 
1 times, as shown by the Rm = 20 —_ 
formula ; 03 
9 . > ‘ > > i Ue 
I2 (current range required) R Rm = 30 x 16.666 
ie = ' Rm = 499,980 ohms. 
Il (current range of meter) a— 
1 If the voltages to be measured 
— = 1,000. | E2 a S E are high, the meter resistance can 
001 ' E E be ignored, but if the voltage 
This is a very high ratio, and \\ — range is lowered to the point 
when it becomes necessary to use , = = - where the measured voltage with 
a shunt that can carry 999 mil- Fig. 1 Fig. 2 Fig. 3 Fig. 4 the multiplier approaches the 
liamperes while the meter car- Left. The multiplier is connected in series with a voltmeter. Left- normal range of the meter with 
rie , illi: me , center. A means of connecting multipliers for selecting ranges. . ee ae . aichian bd 
= only l milli _— re for full Right-center. One means for determining the resistance of a volt- out the multiplie sy the a reentage 
scale deflection, the shunt resist- meter. Right. “Half-scale deflection” method of determining volt- of error increases. 
ance will have a value of meter resistance. The chart shown on page 681 
R (shunt) = of the May 1931 issue of Ranpto- 
R (meter) R1 is a calibrated resistor and R2 a  Crarr has the various values of resistors 


_— = 0.0273-ohm. 

(factor of increase)—1 

It is very difficult to obtain a resistor of 
0.0273-ohm for this purpose and, there- 
fore, the use of a resistor in series with the 
meter will enable us to use larger values 
of R2 which can be readily obtained. 





current-limiting resistor which is used to 
adjust the current through the meter A to 
full-scale deflection. With the meter read- 
ing at top mark, the switch SW is closed 
and RI varied until the meter reads half 
scale. The resistance of the meter then 
equals the resistance of R1; and since Rl 

is calibrated, its value 






































(—— ~, is easily obtained. The 
Ri ~A- — Rv currents through the 
Ri meter A and resistor 
Lo Rl are equal. Con- 
ro _ 1S sequently their resist- 
R2 ; ronan R2 ances must be equal. 
x 

LOAD | UNE LOAD UNE LOAD) UNE LOAD D.C. Voltmeters from 

“— 4 Milliammeters 
Fig. 5 Fig. 6 Fig. 7 Experimenters and 
. , ; Service Men are using 
Left. The shunt R2 is connected directly across the ammeter. milliammeters as volt- 

Center. At A and B are shown two methods of connecting several a te 

shunts. Right. The resistor R1 is inserted in series with the meter meters simply by add- 


to increase the size of shunt required. 


ing a resistor in series 


tabulated for use 
milliammeters 


with various ranges of 
and microammeters for all 
voltage ranges from 1 to 1,000 volts. 

The use of low-current-consumption meters 
as voltmeters (consuming 1 milliampere for 
full seale deflection) is convenient, and by 
ignoring the resistance of the 
all practical purposes, 


meter, for 


maximum voltage range 
R (multiplier) — ————___ —-, 

current through the meter 
Fig. 10 shows a circuit by which voltage 
ranges of 10, 50, 100, 250 and 500 volts mav 
be obtained with a sensitivity of 1,000 ohms- 
per-volt. 





A.C. Voltmeter Multipliers 


The iron-vane types of A.C. instruments 
may also have their voltage ranges increased 
in the same manner as the D.C. instruments. 
The average A.C. meter has a much lower 

(Continued on page 434) 
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RUNNING THE 


SERVICE 


At a Profit 


By HARRY GEORGES 


OMF. months ago, a progressive radio 

manufacturer formulated a plan not 

only to make his radio-service depart- 

ment pay for itself, but actually to 
mike it a profit—and it did. 

This plan is not just a theory but has 
already gone through the “laboratory” and 
is now ready for field service. The “dab- 
oratory” consisted of service departments— 
from the one-man business to the highly- 
trained “100 men” organization, as in the 
automobile industry, the radio service de- 
partment is of utmost importance. 

The customer “sends for” the Service Man 
and anxiously awaits his arrival. 


show 


Because 
of his superior knowledge of things per- 
taining to radio, the Service Man's recom- 
mendation goes a long way with the 
tomer—he is the “radio doctor.” 

The modern “radio doctor” 
consider his work done 
repaired, 
trouble. 
ommendations, and increased 


Ccus- 


should not 
after the set is 


He should guard against future 
Such service builds confidence, ree- 


calls. 











lustration shows the case with which en 
automatic line-voltage control may be added 
to any receiver. 


After looking the set over, the Service 


Man usually finds a resistance, condenser, 
or tube which needs replacement. High 
voltage may have been the cause of the 


trouble—or just may have helped to make 
matters worse. At any rate, the set is re- 
paired and a voltage regulator is connected 
in series with the power line—just to see 
how the set sounds on regulated voltage. 
The new tube naturally arouses curiosity. 
The Amperite Plan even goes as far as to 
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SHOP 


provide a simple selling talk for the “Serv- 
ice-salesman.” The talk runs like this: 
“Oh lots of radio troubles are due 
to voltage fluctuations that we cannot see. 
The voltage has 


ves, 


a habit of jumping just 
when you are not checking it. And those 
jumps raise the devil with the tubes, power 
packs, and reception. This automatic regu- 
lator keeps the voltage along the straight 
and narrow path. Acts like a 
sorber on a car decreases wear and tear. 
Well, if I have an extra one on hand, I 
will be glad to install it—and save you a 


service charge.” 


shock ab- 


And thus, another automatic voltage regu- 
lator is readily sold, leaving the customer 
more contented, the dealer with a handsome 
profit and the Service Man with a worth- 
while commission to add to his salary. 

The new merchandising plan has proved 
to be exceptionally successful wherever it 
has been given a fair trial. One dealer has 
been averaging 28 automatic line-voltage 
controls per month for each Service Man— 
thus getting a net profit of $37.80 per month 
per man. Perhaps the best way to show 
the advantages of this plan is to present 
actual facts and figures taken from the ex- 
perience of a large New York radio con- 
cern. Early in January, 1931, Davega, Inc., 
of New York City, one of the largest radio 
chain stores in the country, decided to try 
out the plan. This concern specializes in 
the retailing of radio sets and sporting 
goods. It operates over twenty-eight retail 
establishments in the metropolitan territory. 
All radio servicing is handled through a 
central radio-service department—about 100 
Service Men are employed. 


The Plan 


In order to start the plan, a talk was 
given to the Service Men assembled at a 
special Three 
pressed upon the men. 


meeting. things were im- 


First, the need for 


automatic line-voltage control was_ illus- 
trated and emphasized. Second, the men 


were shown the ease with which a sale could 
be made; and third, they were offered a 
cash incentive. Prizes were posted for the 
best monthly sales. Service Men averaged 
from $50.00 to $75.00 per month extra—that 
is, above their regular salaries. 


Sales Data 


During the month of January, 125 auto- 
matic voltage regulators were sold by the 
Davega Men. In February, the 
number of such sales was increased to 195. 


Service 


How RCA 
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Victor adds line-voltage contr 
sets. The case of installation is 
trated in the sketch below. 





During this initial period, the Service Mer 
were gradually becoming aware of the pos 
sibilities of the plan. ‘Then, in March, the 
sales jumped to 1129, in April to 1578, and 
in May to 1705 and since then, these service- 
sales have been continuing at a most. satis- 
factory level. The chart in Fig. 1 gives ; 
comprehensive idea of the way 
the Davega Service Men benefited by the 
new merchandising plan. As a further aid 
to the Service Man, a pamphlet was given 
by Davega, to each purchaser of a radio 
set, calling attention to the troubles arising 
from line-voltage fluctuations and to the fact 
that such variations in voltage oceur quite 
often in the metropolitan area. The cus- 
tomer was advised that a Service Man would 
be pleased to render a voltage analysis and 
then to install a voltage regulator if neces- 
sary. A return post-card was included in 
the pamphlet. 

This promotional work resulted in a fur- 
ther increase in voltage-regulator sales. In 
addition, the manufacturer of the line-volt- 
age control conducted a direct-mail 
paign to give the Service Men timely point- 
ers on selling regulators and 
tained a newspaper publicity and advertis- 
ing schedule to create public demand for 
automatic voltage-regulation. 

The results obtained by the Davega Sery- 
ice Men have been equalled by many other 
progressive service organizations in various 
parts of the country. 


in’ which 


cam 


also main- 


Any radio concern 
interested in obtaining additional informa- 
tion regarding the above-described plan may 
obtain this gratis by writing to the editors 
of Rapro-Crarr. 
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Fig. 1 
A chart showing the sales of voltage cont 
for the months of January, February, March, 
April and May. 
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SERVICING THE REMLER “14” 
By Glenn E. Deamer 

UITE a few of the first Remler “14's,” 
Q which have given very satisfactory serv- 
ice for some time, 
require a little attention. 

The accompanying illustrations will give 
the Service Man the data on the terminal 
hoard of the power transformer, as well as 


are now beginning to 


voltage readings, color code and tube posi- 
tions of the entire receiver. 

Figure 1 is a top view of the chassis; A, 
we the R.F. transformer shields; B, the 
iligning condensers; C, the neutralizing con- 
densers; PT, the power transformer; and D, 
the shield over the tuning condensers. 








Then the posts, two antenna and one 
ground, will be noted at the rear of the 
chassis. 
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Fig. 1 
p view showing parts layout of the Remler 
“a0 The P.T. connections have also been 
indicated. 


Figure 2 is a complete wiring diagram 
of this popular receiver. The color code 
md the wiring positions of the terminals 
on the power transformer, as marked in 
Fig. 1, are as follows: 

(1), Red, to A.C. switch and condenser 
block, .1-mf. condenser; (2), Black, to ter- 
inal of 8-mf. electrolytic condenser near- 
est transformer; also red lead to ’80 fila- 
ment; (3), Red, to the other side of the 
) filament; (4), Other side of A.C. line; 
(5), Yellow, to one plate of the rectifier; 
5), Center tap of the °45’s filament wind- 
ing, with 2000-ohm resistor to 12 on ter- 
minal hoard, and a jumper connecting 12 
‘0 terminal 8, on the under side of the 
hoard; (7), Yellow, to other rectifier plate; 
(3) and (9), to filament winding of the 
4s and °27; (10) and (11), to filament 
Winding of the °45; (12), terminal used 
for anchoring the other end of the biasing 
resistor, bridged under the terminal board 
of the transformer to (8). 

The color code, throughout the set, is as 
follows: rectifier filament, plate of power 
‘the and speaker field, plate of R.F., and 
cathode A.F., red: filament °45, cathode 27, 
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plates ‘24's, blue; filament of first A.F. tube, 
detector and speaker voice coil, 
black; screen-grid, the plate of first A.F., 
and the plate of the rectifier, vellow. 
Average operating voltages (at a line po- 
tential of 115 volts) for the “14” are as 
follows: Filament potentials: V1, V2, V3, 


cathode, 


V4, 2.3 volts; V5, 2.4 volts; V6, 4.9 volts. 
Control-grid potentials: V1, V2, 6 volts; 
V3, 6.5 volts; V4, 7 volts; V5, 47 volts. 
Plate potentials: V1, V2, 167 volts; V3, 95 
volts; V4, 110 volts; V5, 235 volts; V6, 
400 volts. Screen-grid voltages: V1, V2, 
V3, 105 volts. (Note the extremely high 


value of S5-G. voltage on V3; this figure is 
given also in the factory manual.) 


UNUSUAL INTERFERENCE SOURCES 
By William Murrills 

N the November issue of 

there was published 


Rapio-Crarr 
an interesting case 


of interference due to leaky power lines 
which caused noisy reception in nearby 
aerials. We continue with the discussion 


this month. 

Another case of copper coupling was dis- 
covered when radio reception in a certain 
hotel was interfered with by a continual 
crackling sound. Checking up on the power 
line to the transformer showed an artificial 
ground connection at a pole behind a theater 
more than two blocks away. A wire on the 
pole came too close to a grounded lead 
sheath, thus causing a grounded connection. 
By inserting a sheet of paper between the 
wire and the lead sheath, the interference 
was completely stopped. 

Analysis of another case showed that a 
defective transformer on a neon advertising 
sign was setting up a high-frequency current 
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Operating Notes 


The Analysis of Radio Receiver Symptoms 


these wires 
the the 
From there the interference 

the 
The 


sign volunteered to turn the sign off for one 


the 
current to 


in the wires of sign, 


in turn 


guy 
carrying root 
of the building. 
was radiated directly to intenna of a 
neighboring radio set. owner of the 


month to determine how much difference 


it would make in the rece ption ; however, he 
hardly cared to buy a new transformer just 
tor 


itself 


to improve radio reception someone 


else, as long as the sign worked 


satisfactorily otherwise. 

The power company or any other company 
can do practically nothing to eliminate in 
without the hearty 


cooperation of everyone concerned, 


terference support and 
This is 
especially true of interference caused by 
automatic stokers, oil burners, and the like, 
which can be eliminated by the 
of filters, the owners 


with company 


proper use 
providing will co 


operate the tracing the 
interference. 


SERVICING A RADIOLA 
By John D. Hayden, Jr. 


MAN came to my shop one day and 
A asked me if I thought [| could fix his 
Radiola “46." 1 said that I might, so he 


told me to go ahead. When IL arrived, his 
wife told me that if | thought that I couldn't 
fix it to 
$10.80 for repairs and it did not work any 
better. The trouble vers 
everywhere except at the extreme lower 
end of the dial. All the other Service Men 
had replaced a tube and the choke coil and 
said that the low volume was due to change 
of location, as the family had moved re- 
cently. 


say so, as she had already paid 


. 


was low volun 


(Continued on 
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The complete circuit diagram of the Remler “14”. 


been indicated on the diagram. The 


resistors and condensers 


are built as a 


{Il resistor and fixed condenser values have 
that are enclosed by dotted lines 
single unit. 
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The Favorite Testing 


Equipment of Service Men 


And Practical Methods of Facilitating Their Work 


A SET ANALYZER FOR THE 
BEGINNER 
By Nathan H. Silverman 
RIGINALLY designed for 


who 


a beginner, 
trusted with the 
delicate Weston test equipment used in our 
shop, the little test outfit, shown pictorially 
in Fig. A and by diagram in Fig. 1, proved 
to be of such great value that we used it 
on many jobs, where its special features 
made it superior to even the most expensive 
units available. 

The valuable feature is the use of 
a simple jack, which allows the user to plug 
in on the detector (or other circuits) of 
any receiver under test. 

Note the following, taken from the re- 
markable booklet Rapio Ser Anatyzers by 
].. Van der Mel: 

“A check of the tube voltages and 
currents may show that they are per- 
fectly normal and yet the set refuses 
to function.” (Page 4, last 
graph.) 

While 
Service 


was not to be 


most 


para- 


such cases are not common, the 
Man does come across them occa- 
sionally. ‘The use of the phone jack readily 
locates the possible source of trouble. 


Features of the Tester 


Take a case recently solved by means of 
this simple method. A type 950 Stewart- 
Warner was “dead.” Tubes, and all voltage 
and current readings, were O.K., as were 
the aerial and ground—but the reproducer 
was silent. 


Plugging the test plug into the detector 
socket of the receiver, and a pair of phones 
into the jack of the test outfit, we heard 
music ! 

The first A.F. gave louder music—and 
the volume on the last A.F. was deafening. 

The trouble? The voice coil of the speaker 
shorted. Our continuity test of the 
speaker showed a full reading. As the voice 
coil has such a small resistance (about 15 
ohms) we did not suspect it. 

Another speaker was tried and worked 
perfectly. Then we took apart the first 
speaker and found the shorted voice coil. 

Another feature is the “HI-LO” switch. 
Instead of using several buttons for each 
test, the HI-LO switch makes it possible 
to get along with only one button. 

For example, if HI-LO switch is set on 
“HI,” and _ plate-voltage button “P” is 
pressed, we read plate voltage on our 600- 
volt range. If the lower (300-volt) range 
is wanted, we merely turn the HI-LO switch 
to the “IO” position. The same procedure 
is followed with other tests. 

The tube-tester circuit differs from those 
most generally used. Readers of Rapto- 
Crarr remember the so-called Campbell 
tube-tester which created so much comment 
some time ago. 


was 


Description of Tester 


While this circuit, originally brought out 
by E. T. Cunningham, Inc., may be as ac- 
curate as the one used in our shop, it has 
several features that did not appeal to us. 
For instance, if a tube with a grid-to-plate 
short was put into the tester, the meter 
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Schematic circuit of Mr, Silverman’s sect analyzer. 


Past issues of Ravto-Crart contain numerous 


other articles on this subject which may be consulted for reference. 
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Fig. A 


Mr. Silverman’s set analyzer. 


would be burnt out (found to our sorrow), 

You will note in Fig. 1 that we need a 
10-volt drop, which is furnished by means 
of a resistor (about 290 ohms) or else by 
means of an extra 10-volt winding, placed 
on the transformer. (Reversed connections 
will reduce the effective voltage.) 

Our transformer was taken from an old 
Freshman “B” eliminator. We calculated 
the number of turns needed for the filament 
windings. The 10-volt winding needed 83 
turns (8.3 x 10 = 83). Other transformers 
will doubtless use a different number of 
“turns per volt.” 

No dimensions are given for the carry- 
ing case, since various readers will have 
their own ideas on how much “junk” they 
want to “drag” around to the job. We 
carry about 16 tubes, as well as the tester, 
cables, pliers, screw drivers and other small 
tools. A pair of headphones is kept in 
the service car. 


The Ohmmeter 


The ohmmeter has two ranges: with the 
switch set at “A” (analyzer), we have the 
high (200 ohms per volt) ohmmeter range; 
when the switch is set to “T” (tube tester), 
the shunt is across the meter, and our range 
is one-third as high—66 2/3 ohms per volt. 

A simple ohmmeter chart is located in the 
cover of our carrying case. 

Just for good measure, let us take an- 
other example. Suppose our meter read 
only 0.5-volt, with the resistor. 

While plate current is an important test, 
it was omitted because we wanted to sim- 
plify the construction and operation of our 
tester. With normal tubes, we can assume 
that normal plate, grid, filament, and S.G. 
voltages will result in normal plate current. 

At any rate, where accurate readings are 
important, we take the set to the shop where 
we have the equipment needed for best re- 
sults. 

As a rule, power-pack or other serious 
trouble is indicated by either a too high, or— 
in most cases—by a too low, even zero, read- 
ing of plate, screen-grid, or grid voltages. 

The self-contained ohmmeter helps to lo- 
cate shorted condensers, as well as open 
resistors, transformer windings, etc. 

The 225-ohm resistor R5 controls the read- 
ings obtained on the meter when testing 
tubes. For best results, use a variable re- 


(Continued on page 433) 
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The Service Man’s Forum 


Where His Findings May Benefit Other Radio Technicians 


JESSE JAMES HAD A HORSE 


Editor, Ravto-Crarr: 

I am writing you this letter for the inter- 
est of the Radio Service Business. 

Recently, not having much work of my 
own to do, I answered an advertisement 
tor Radio Service Men with Cars Wanted. 
When I was interviewed, I was told I would 
be given names and addresses of customers 
of Landay and Walthal stores, which are 
now out of business, notifying them that we 
have taken over the service of said stores. 

rhen when any customers called for serv- 
and take out the 
chassis regardless of whether the radio only 
had a bad tube. The idea was to take the 
make necessary tube 
ment, or repair what was wrong with the 


ice I was to go radio 


chassis out, replace- 
radio, 

Making a flat rate of $20.00, regardless 
of what the trouble was, the customer was 
the victim. 

I then asked my interviewer if the party 
was not in a position to pay this price what 
was to be done. 

He said either they could borrow money 
to pay or we would keep the chagsis. 

Of course, I did not like this way of doing 
business so declined for the good of the 
When I service a 
radio, I charge a fair rate for service and 
parts. 

rhe name of the advertiser mentioned was 
called Radio Service, 222 Market St., 
Newark, N. J. 

You can do what you see fit for this kind 
of a “Racket” which may be going on now 
if he procured men to do that hind of work. 

The idea was a 50/50 proposition. 

James R. Quinn, 
150 So. 13th Street, Newark, N. J. 


radio service business. 


PAPA SPANK! 
Editor, Ranio-Crarr: 

I wish to register a kick of about two 
thousand jolts to the article written by a 
Mr. Rabe of Fremont, Nebraska in July 
Rapio-Crarr. With all due respects to 
Mr. Rabe in his observations in your col- 
wuns, his remarks in reference to the “cor- 
respondence beginners” entities him to a 
traumatic deviation of the nasal system.. 

Apparently, from the moment of birth, 
he was endowed with full knowledge of radio 
in all its branches and for that reason looks 
with withering scorn upon any one that 
would try to learn its application and then, 
with his own voice, he cries from the house- 
tops that he is a first-class Service Man and 
does not put out any information; Ho! Ho! 
and a couple of Hums! What in the world 
will the research and experimental labora- 
tories and second-class Service Men do now? 

If Mr- Rabe wasn’t badly decomposed 
from the neck up, he would know that the 
‘orrespondence school beginners of the past 





interest to their fellow Service Men. 


Service Wrinkle. All others that 


space rates. 
Follow these simple rules: 


idea. 


must be received for the next month. 


Place, New York City. 





$10.00 FOR PRIZE SERVICE WRINKLE 


EGINNING with the February issue of Rapio-Crarr, we will pay $10.00 every 

month for the best Radio Service Wrinkle received. 

Previous experience has indicated that many Service Men, during their daily 
work, have run across some very excellent Wrinkles, which would be of great 
Usually, because of the natural modesty 
characteristic of some Service Men, few people ever hear of their work. 

As an incentive towards obtaining valuable information of this type, Rapio 
Crarr will pay $10.00 to the Service Man submitting the best all-around Radio 
are published will be 
All checks are mailed upon publication. 

The judges are the editors of Rapio-Crarr, and their decisions are 
No unused manuscripts can be returned. 

Write, or preferably 
sheet, giving a clear description of the best Radio Service Wrinkle you know 
of. Simple sketches in free-hand are satisfactory, as long as they explain the 
You can send in as many Wrinkles as you please. 
for the prize except employees of Rapto-Crarr and their families. 


This contest closes on the 15th of every month, by which time all the Wrinkles 


Send all contributions to Editor, Service Wrinkles, ¢ 


paid for at regular 


final. 


type, on one side of the 


Everyone is eligible 


0 Rapto-Crarr, 98 Park 











are the radio engineers of the present and 
the beginners of the present will be the 
radio engineers of the future. While it 
may not be absolutely necessary to take 
a course of training in order to service ra- 
dios, there are thousands of Service Men 
who will say that it is the best time and 
money they ever spent. 

Since Mr. Rabe’s observation is so keen, 
it is a wonder to me that he has not ob- 
served that the once correspondence-school 
beginners are to be found in radio factories, 
radio broadcast stations, ships. government 
stations, etc., to say nothing of a large num- 
ber of other important positions in the radio 
industry. As for Service Men being un- 
willing to give information, Mr. Rabe need 


go no further than “Leaves from Service 
Men's ‘Note Books” in the very pages of 


Rapro-Crarr where it stands out in bold 
print for the whole cock-eyed world to see. 

It is my contention that if Mr. Rabe 
is not careful, he will see the time when 
some of these correspondence school begin- 


ners will plot curves and frequency meas- - 


urements that will make him dizzy, so to 
speak. I would suggest to Mr. Rabe that 
in the future he “lay off” the correspond- 
encé school beginner for there are 14,000 
ethers in this family and they might not 
take it as lightly as I have done. 
Oscar Prescorrt, 
Vinton, Iowa. 
THANK YOU 

Editor, Ranio-Crart: 

What's the matter with Faulkner? Does 
he expect that every line of every page in 





a magazine will be useful or necessary to 
every reader? Does this apply to any maga- 
zine—fiction, professional, or technical—that 
he can name? 

In Rapio-Crarr, as in other periodicals, 
I find stuff that I “knew before,” 
that I do not need, and suggestions whose 
wisdom and value I doubt until I have tried 
them. What of it? Take the September 
issue for an example: the article “Pentodes 
and Their Use” worth 
the price of the whole issue and more. So 


parts 


is just now to me 
it goes, no doubt, with the average Service 
Man to whose needs the magazine is de 
voted. 

There may be a better magazine for the 
Service Man somewhere but 1 haven’t found 
it vet. I find the Operating Notes, Service 
Men’s Department, Leaves from Note Books, 
Craftsman’s Page, and Information Bureau 
packed full of useful information and help 

Whether an open antenna lead will cause 
oscillation in the RCA “44,” I do not know, 
but it will in 
and for this information 
useful to some Service Man somewhere. 

Mr. Faulkner is right in objecting to the 
remark about “other Service Men.” We 
are all licked occasionally—and sometimes 
by the simpler things. 


some sets and in some cases 


reason the was 


Rapto-Cy er may be improved as a service 
magazine from my own point of view, but 
would others agree that my changes were 
improvements? Here’s to a long life and 
a fat circulation to it in its present form. 

Davin Hoyte, 
Bor 94, Coleman Alberta, Canada, 
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GENERAL MOTORS 7-TUBE SUPERHETERODYNE CHASSES 
SIA 60 CYCLES AND SIB 25 CYCLES 


Receiver Models Littie General 250, Standish 216, Tudor 217 and Continental 219 


These receivers are products of General Mo- 
tors Radio Corp., Dayton, Ohio. Except for 
the modifications for 25- or 60-cycle supply, 
the chasses are the same. The circuit and the 
mechanical arrangement are that of a 7-tube 
superheterodyne midget set, incorporating a pen- 
tude output tube. 

The following characteristics are given for 
service reference. 

Pentode bias resistor PB, green, 52,000 ohms; 
red, 2/10-meg. ‘The voltage divider VD, red, 
25,000 ohms; brown, 15,000 ohms. In the 
following references, the body color is first, 
end color second, and spot color third. Resistor 
R1, yellow-green-red 4,500 ohms; R2,_ red- 
green-orange 25,000 ohms; R3, yellow-black- 
orange 40,000 ohms; R4, brown-black-yellow 
100,000 ohms; R5, green-black-yellow '-meg.; 
6, (in metal cover) 400 ohms. All these units 
are of “-watt rating. 

Condenser C1, 10 mmf.; C2, 500 mmf.; C3, 
.002-mf.; C4, .01-mf.; C5, 0.1-0.1-mf.; (C6, 
O.1-mf.; C7A, C7B (green leads), 0.25-mf.; 
C7C (brown), 0.1-mf.; C7D (terminal), 0.25- 
mf.; C7E (red), .006-mf.; C7F (green), 0.25- 
mf.; C1G (blue), .03-mf.; C7H (white-blue), 
.03-mf.; C8 (electrolytic), 4-4 mf.; C9 (elec- 
trolytic), 8 mf.; condensers C7A to C7H, in- 
clusive, are included in the bypass condenser 
pack, 

Operating voltages are as follows: Filament 
potential, V1, V3, V4, 2.1 volts; V2, V5, V6, 
2.15 volts; V7, 4.5 volts. Plate potential, V1, 
V3, V4, 225 volts; V2, 75 volts; V5, 125 
volts; V6, 210 volts; V7, 300 volts. Control- 
grid potential, V1, 2 volts; V2, 0.0 volts; V3, 
V4, 3.3 volts; V5, 15 volts; V6, 1.0 volt. 
Screen-grid potential, V1, 85 volts; V3, 79 
volts; V4, 75 volts; V6, 200 volts. Cathode 
potential, V1, 7 volts; V2, 0.0 volts; \ 


3, V4, 
5 volts; V5, 15 volts. Plate current, V1, V5, 
1.0 ma.; V3, 14 ma.; V4, 13 ma.; V6, 3.5 ma.; 
V7, 25 ma. (per plate). Line potential 110 


volts and volume control on full. 

On models 216, 217 and 219 a special an- 
tenna is installed in the cabinet and an antenna 
and ground terminal strip with three clips is 


located on the bottom of the speaker baffle 
board. If an outside antenna and ground are 
used, connect the antenna lead-in wire to the 
clip marked “A” and the ground wire to the 
clip marked “G.”” The jumper wire provided 
should connect clips marked “G” and ‘*X.” 
the local-reception antenna in the cabinet is 
used, connect the special antenna lead to the 
clip marked “A.” The jumper should connect 
clips marked “G" and “X.” 

If the power line is to be used as an an- 
tenna, simply connect clips “A” and “X” by 
means of the jumper. If possible, connect a 
ground wire to the clip marked “G,” The out- 
side antenna gives the best results in all cases. 
However, there may be cases where the instal- 
lation of such an antenna is impractical. The 
special antenna will give best results in cases 
where the electrical wiring is inclosed in metal 
conduit; the power line will give better results 
in homes where the power lines are not in- 
closed in metal conduit. 





If the line potential exceeds 120 volts, a 
standard limiting resistor must be connected in 
the line. Potentials above this value may cause 
the electrolytic condensers to break down, 

The pilot light, a Mazda No. 41, 2% volts, 
is easily replaced by removing the entire socket 
assembly, straight up and backward, 

If the pointers on the window of the escutcheon 
plate do not correctly indicate the frequencies 
of the stations being received, the dial may be 
rotated as desired by loosening the two set 
screws which hold the dial and hub assembly 
to the tuning condenser shaft. To do this, it 
is necessary to remove the chassis from the 
cabinet. 

With the chassis removed from the cabinet, 
measure the distance from the chassis shelf to 
the indicating points on the escutcheon plates 
(inside the cabinet). Loosen the selector set 
screws, and tune in a station of known fre- 
quency. Hold the condenser rotor stationary 
and turn the selector dial on the shaft until 
the distance from the bottom of the chassis (with 
the base plate in place) to the mark which in- 








2 DET C8H 
“27 


dicates the frequency of that station is 1/16-in, 
less than the distance measured to the indi 
cating points on the escutcheon plate. (This 
to allow for the angle at which the dial ordi 
narily is viewed.) 

The first-detector V1 is a screen-grid tube; 
the second-detector V5 is a ’27. Variable-mu 
tubes V3, V4 are used only in the LF. circuits. 


Fixed tone correction in the pentode output 
circuit is obtained by means of condenser 
C7E; adjustable tone control, by bypassing stil] 
more of the high frequency output, is obtained 
by means of fixed condenser C7G and the 
variable resistor in series with it. 

Ten resonant circuits, finely adjustable by 
trimmers, result in exceptional selectivity and 
sensitivity in this chassis design. 

The chassis may be removed by taking out 
six wood screws (diagonally through the baffle 
board and into the sides of the cabinet). The 
entire speaker and chassis assembly can then 
be removed by lifting the baffle board. 


In this model receiver there are three tuning 
condensers ganged for single dial operation, The 
trimmers in shunt to each of these condensers 
are not indicated in the schematic circuit. The 
oscillator frequency is transferred to the grid 
circuit of the first-detector V1 by means of a 
small pickup coil which constitutes part of the 
oscillator inductance L3. This alternating volt- 
age is applied to the detector grid circuit as a 
rise and fall of the cathode potential,—since this 
coil, through condenser C5, is in shunt to cath- 
ode bias resistor R1. Obviously, if insulating 
condenser C5 should short, bias resistor Kl! 
would be shorted out of the circuit. 

The intermediate frequency to which this 
portion of the circuit is to be adjusted is 
175 ke. In some receivers using I.F. trans- 
formers of the tuned-plate tuned-grid type, such 
units as IF1, IF2, and IF3, it is customary t 
“flat top” the tuning; in this set, however, the 
I.F. circuits are resonated at the “peak.” 

The volume control is common to two cir- 
cuits, the antenna, and the cathode circuits of 
LF. amplifiers V3 and V4. 
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of other models, as indicated at the head of tl 

















‘eral Motors recewer most commonly referred to as the Little General; the same chassis, however, is used in a number 
tis Data Sheet. Decreasing the effective resistance across the primary of the input R.F. transformer 


by moving the coutact arm toward the antenna, results in an increase of the resistance in the cathode circuits of V3 and V4, thus increasing the 


control-grid bias of these tubes. 
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DELCO 32-VOLT RADIO RECEIVER CHASSES 


Models RB-3 Console, RC-3 Jr. Console and RA-3 Compact 






































These three cabinet model receivers, designed the selector dial on the condens mands supplyi filament t 
farm districts 32-volt supply the frequency shown on the sele required i numl ‘ at t 
systems, are manufactured by the Delco .\ppli- that particular station is the t s, the °36's in tl er 

nee Corp., Rochester, N "., and employ the distance from the hottom of the ch a circuit, ection « 
same chassis, the circuit of which is previously measured from the bottom of the nates the need choke 

shown below. The “farm lighting” cabinet to the indicating points on the dial “A” circuit, 

power line supplies only filament potential, window inside the cabinet. There then remains the matter of s ine 
as shown; the plate potentials must be obtained Lock the selector dial assembly o: f Rn" and “C” potentials to the circuit. The 
from a block of “B” batteries or from a Delco hy tightening the two square-head most satisfactory solution. to this probl t 
Power Unit. reassemble the chassis in the cabinet, was de © use of eberis 

Before connecting unit, turn the The dial light is rated at 6 volts and has a to out a the 
power switch to the position. The power standard flash-light base. It cat we epee stor in series th 
switch is incorporated volume control or replaced easily by lifting the i the we - . ( 
and is turned off by turning the left-hand knob socket and bracket assembly up and off the potential. tract 

the left or in counter-clockwise direction dial light mounting bracket. from ta swailable t 

far as it will the power unit A good ground connection is necessary for remait e voltage which 

the chassis the 3-lead cable hest operation. Use an approved ground clamp yailable for at the plates of t tubes 
according to the following color code: red, “‘Plus to make a connection to a cold water pipe « r ( . a : os REL. REO 

V.”” connection Delco power unit; a six-foot iron rod driven into moist ground. RI : > on ole , - . “ , 
maroon, “Plus black, the nega- The antenna may be 100 to 150 feet long. ae ~ ri ee ee Bigeye Pun 
tive lead. The “A” lead on the receiver chassis The knob at the left of the station selector . oe & celina ; wwe & 
is plugged into the 32-volt power line; reversing dial. window operates the combi: ’ — ee <i “ecsaghithas . 
the position of the plug in some instances may control and off-on switch he se . MOR OF My mS value Constiiutes * 
improve reception located on the left-hand side of t Seg oes - ee, in tl receive nee 

As indicated i diagram, this 32-volt the local-distance switch shown in 4 .t oe xe ah asia : + oo an “e 
chassis employs four type °36 or 2-volt screen- atic circuit as SW.1. The large BO at gh io a eget oom she Naas, sm 
grid tubes and two type ’38 or 2-volt pentodes; right is the tuning control and the central on 185 ee ae ~~ soe sonar i 
these ’38’s are connected in parallel,—plate-to- is the tone selector. rg pe fiat ve high rs dt iia: rat 
plate, grid-to-grid, etc. Note that when the local-distance switch is — Ps es : . ee ree re oe any 

In shunt with each of the tuning condensers in the up or “distance” position, the receiver +h gape ernie :' ~ ae pono sageal ar gee 
in the gang is a trimmer. nuts of these is adjusted for maximum sensitivity. However, ‘° “aage a oes “nee aaa 
small condensers for adjustment when the switch is in the down or “local” posi- wo he ee ee seem & Soe 
through four holes in the top of the condenser tion battery power is conserved, as described °'™ S* rode resist — he pow output < 

' . - eran : r es 4 Pte “he cuit is not push-pull but is parallel, as 
shield. <A bakelite aligning tool must be used, below. In this position the volume on distant ae : 
in order to prevent injury the inductances stations is very greatly reduced, and satisfactory ae — 
within their respective shield cans. The fre- reception is possible only from local stations. The screen-grids of the pentodes are 
quency at which it is recommended that this Incidentally, this provides better control of vol- lated from the plates, as far as A.C. is con- 
chassis be aligned is 1400 ke. Adjust the vol- ume on local stations and, as will le ved cerned, by means of an iron-core choke « 
ume by means of the volume control until the by reference to the schematic circuit, is and 1. mf, fixed condenser in the high voltage 
station signals can be heard faintly but clearly, conservation of the battery current. le ud common to both, as shown in the schemati 

If the pointers on the dial window do not Tubes for these 32-volt receivers are available circuit. The output of the pentodes is trans 
correctly indicate the frequency of the stations, from the Delco company, and are somewhat former-coupled to the dynamic reproducer voice 
the dial may be rotated to the correct position. special in their characteristics, although, in lieu coil by means of the usual output-type audi 
To do this, it will be necessary to remove the of these, the more standard types may be used; transtormer; the field coil of which is connect 
chassis from the cabinet. they carry the designations 1)-236 for the screen- directly across the 32-volt suppl; 

After the chassis is removed from the cabinet, grid type, and [D-238 for the pentode To improy ing characteristics, small 
measure the vertical from the bottom As will be evident by reference to the schem- coupling con are connected to the high 
of the cabinet to the indicating points on the atic circuit, the problem of operating on a 32- potential ends of the R.F. tuning coils 
dial window (inside cabinet). Tune in a volt supply necessitates the use of a receiver \ line-filter, consisting of two, 0.1-mf, fixed 
station of known frequency and loosen the two design entirely different from other types. To condensers connected in series and the centet 
square-head set screws which hold the dial and meet this situation adequately it has heen con- tap grounded, is connected across the 32-volt 
hub assembly to the tuning condenser shaft. sidered advisable, in the design of the Delco power line. Its use prevents surges from 
Hold the condenser rotor stationary and turn 32-volt radio set, to limit the line current de- affecting the operation of the set. 




















45000 ! 
B- op prot vi OHMS | 
LAMP HEATERS : } 
32vpto—2 SPEAKER \ T 
\ FIELD Vol. —_ 
{75 OHMS - + CONTROL CONTROL 
beeen 
Schematic circuit of the Delco 32-Volt Receivers, Models RB-3 Console, R¢ Cor und J Compact detector is 9 nce-capa 
coupled to the power output tubes through a fixed condenser of .0\-mf. It is always well to check condensers in this position, for leakaa 50 
open circuit may develop, and the usual tests should be applied where h a condition is suspected 
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HOW TO BUILD A 















Portable 
Recorder 


By GEORGE J. SALIBA, S. B. 
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HE successful commercial applica- 
tion of any new art is always a meas- 
ure of its merit. It instantly sepa- 

rates the new art from the toy stage 
and graduates it into the business stage. 
The period of transition is usually a long 
hard-fought battle but ultimate success is 
always achieved if the new art is properly 
exploited. When radio broadcasting was 
introduced to the public, it was scoffed at 
by the hard-headed business man who could 
not see where the studio could be made to 
pay enough to justify its existence, but as 
we all know, broadcasting through proper 
exploitation has today become our most 
powerful and effective advertising medium. 
While recording cannot be compared to 
radio, it has gone through the same transit- 
ory period. Starting in the home as a novel 
means of entertainment, it has forged ahead 
until today, in spite of a universal business 
depression, it is proving a good money- 
maker, 

A branch of instantaneous recording which 
is now enjoying phenomenal success is the 
portable end. While this branch has been 
exploited only in the past few months, it 
has had such success as to merit the state- 
ment that it will be one of the most lucrative 
branches of recording in the future. 























Tuterior 


Fig. B 


view of the amplifier cabinet of the 


pertable sound recorder. 


Fig. A 
Left, three-stage audio amplifier and indicati 
, f 
aud control units; right, pickup, turntable a 


volume level indicator. 


Uses of the Portable Unit 

The uses to which a well-built portable 
apparatus can be put are many, and it 
the purpose of this article to point out the 
many new applications and to describe also 
a complete recording unit. 

One of the most common uses of the 
portable recording machine is to take it 
into the home to record the voices of the 
different members of the family and to 
form a voice album similar to the picture 
album. If the family has young ones, then 
periodic visits can be made so that the 
voices of the children at different stages 
of their growth are preserved. Some might 
argue that the studio can easily render this 
service, but it must not be forgotten that 
the photographer who takes his photographs 
in the home has always been successful and 
always will be, so why can’t the professional 
recordist do the same thing? Individuals 
are much more at ease in their own homes 
with familiar surroundings than in_ the 
studio, and this in itself is a tremendous 
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(Continued on page 430) 
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AMAZING AMPLIFICATION 
— output six times greater! 

These few words portray the start- 
ling results which may be obtained by 
connecting standard tubes in “push- 
push” and biasing the grid circuit to 
plate-current cut-off as described by 
Mr. Nason. 

Within a few months, many custom- 
built circuits will include the push- 
push amplifier. 

















HERE are two accepted methods for 
obtaining a large audio frequency 
power output with low voltages. 
The first involves the use of several 
tubes in parallel. Under these conditions 
the power output obtained is that of a 
single tube, multiplied by the number of 
tubes employed in the parallel arrangement— 
within certain limits governed by special 
considerations of a highly technical char- 
acter. 

The second is termed the “push-pull am- 
plifier” method due to the fact that the cir- 
cuit arrangements are such that both tubes 
are in action at all times, but with their 
grid excitation “in phase opposition”; that 
is, the plate-circuit signal voltages are addi- 
tive for currents of the same frequency as 
the input signal, but in phase opposition 
for even harmonics generated in the indi- 
vidual tube circuits. 

This fact results in a power output for 
two tubes in the push-pull connection of 
about 2.4 times that obtained with a single 
tube because of the fact that the tubes may 
he driven over a portion of the character- 
istic curve having a marked departure from 
the linear before the distortion incurred he- 
comes objectionable. Most receivers of high 
fidelity employ push-pull output circuits. 


Amplifier Classification 

The usual audio frequency amplifiers are 
termed Class “A”. These amplifiers are so 
biased as to operate over a_ substantially 
linear portion of their characteristic curves 
and in such a manner that the output wave 
form is substantially that of the input. Fig. 
1 shows the grid voltage—plate current 


curve for a Class “A” amplifier. 
It will be noted that the tube is given an 
signal varies the 


initial bias such that the 


m&—PLATE CURRENT———>: 
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By C. H. W. NASON 


grid voltage about a point nearly midway 
of the linear portion of the characteristic. 
The interests of high quality demand that 
the signal be limited in such a manner that 
the grid is not driven positive during the 
positive signal peaks and that operation is 
limited to the linear portion of the curve. 

In the case of push-pull amplifier opera- 
tion, it is permissible that the input signal 
drive the tube slightly beyond the linear 
range, as the second-harmonic distortion 
thus incurred cancels out in the plate cir- 
cuit of the push-pull stage. In designing 
push-pull amplifiers, the load impedance is 
chosen for the minimum third-harmonic dis- 
tortion inasmuch as the second-harmonic 
components will cancel out. 

Class “B” amplifiers operate in the man- 
ner shown in Fig. 2. The operating bias is 
so chosen that with no input signal the plate 
current is reduced to zero. The bias required 
to achieve this end is obtained under certain 
conditions by dividing the operating plate 
voltage by the amplification factor of the 
tube. Due to the fact that the plate cur- 
rent has already been reduced to zero, it 
is obvious that the tube will be inoperative 
during those portions of the signal wave 
driving the grid still further negative. It 
is also readily seen that the output wave 
form will represent only the positive half- 


PLATE CURRENT}; 
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This fact is 


signal. 


evcles of the input 


demonstrated in the figure. 





a ¢ | 
INPUT jae ja\t OuTPUT 
F ‘ 




















° 
Fig. 3 

A “push-push” power amplifier. Divide Vp by 

mu to obtain the tube's arid bias for plate 


current cut-off 


The Push-Push Amplifier 

Some years ago, in 
the theory of low amplifiers, the 
writer made note of an amplifier especially 
designed for operation at low plate voltages 
but with a relatively high power capability. 
This was the “Push-Push” 
originally developed by Alexanderson of the 
General Electric Company. 

In a recent issue of the Proceedings of 
the LR.E., L. FE. Barton gives data on the 
calculation of the power output obtainable 
with existing tubes under 


a series of articles on 
frequency 


arrangement as 


these conditions 


of operation. The “push-push” amplifier em- 


(Continued on page 437) 
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Alternate operation of two tubes connected for 


indicated in this araph. The schematic 


circuit 
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A Superhet 
Booster Stage 


A Description of a Device That Converts a T. R. F. 
Receiver to a Superhet. 


By HENRY C. McCARTY 


OMETHING a bit “different” in 
instrument design, is the device which 
the writer designed and built out of 
This 
instrument, a front view of which is shown 
in Fig. A, is a booster unit operating on 
the superheterodyne principle ; the completed 
device may be placed alongside (and con- 
nected to) the regular broadcast receiver, 
and serves to heterodyne all incoming broad- 


odds and ends, some time ago. 


cast signals to the lowest (intermediate) 
frequency to which the broadcast set can 
be adjusted (the writer uses a Majestic 
Model 91, which will tune down to 540 ke.). 
This action will be clearly understood by 
reference to the schematic circuit, Fig. 1. 

In the localities in which the writer has 
lived, it gave ten ke. separation on local 
stations,—something that the best of factory- 
built “supers” would not do at the high- 
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Fig. 1 


Circuit diagram of the McCarty booster, 


receiver, 


which is connected between 


t the antenna and the broadcast 


An incoming signal is heterodyned by means of an oscillator to some frequency in the 


broadcast band, and then amplified by the broadcast receiver. 
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Fig. A 
A front view of the McCarty booster. 


frequency end of the dial. While living in 
San Diego, California, verified reception of 
a 1000-watt station in Svracuse, N. Y., was 
obtained, while a 1000-watt 
same about 100 
going full blast! On the broadcast receiver, 
the channel was a hopeless heterodyne. The 
local station (in Pasadena) was perhaps two 
or three ke. off its 1360 ke. channel, and 
was later removed from the ether by the 


station on the 


channel, miles away, was 


Radio Commission, but this incident illus- 
trates the exceptional selectivity of the 
booster. 


Construction Details 

The oscillator coil L2 is wound on a two- 
inch form, as shown in Fig. 2. The plate 
and grid coils consist of 24 turns each of 
No. 28 D.S.C. wire. The pick-up coil is 6 
turns of No. 28 D.S.C. 

Variable condenser C3 in series with C2 
prevents accidentally shorting the 90 volts 

(Continued on page 439) 
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Fig. B 


Top view of the receiver. 


Note the excellent arrangement of the parts 
and the right-angle positions of L1 and L2. 


graph. 


Undereview of the set. 


Fig. C 
The wiring is clearly shown in this photo- 
Observe the double drum tuning dial. 
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“SUPER” 


A Description of a Modern Superheterodyne 


By 
W. H. HOLLISTER* 


N the new Lincoln Model DeLuxe SW-32 
All-Wave Receiver, a front view of 
which is shown in Fig. A, we find the 
latest “last word” in short-wave radio 
receiver design. 
The pentode tube ordinarily is incorpor- 
ated as a means of obtaining high power out- 
put and, due to its rising characteristic, or- 





obviating the necessity of using plug-in coils. 


















Fig. A 
Front view of the 
Lincoln All - Wave 

Superhetcrodyne. 

























Fig. 1 


Circuit diagram of the Lincoln DeLuxe SW 32 All-Wave Receiver. This receiver utilizes a tapped coil arrangement to facilitate wave length changes, 









in dinarily requires some form of high fre- 
of quency compensation in the audio output 
as circuit; however, the power output of the 
he model SW-32 is so great that no advantage 
as was to be obtained by the use of pentode 
Pr, tubes, and the use of type °45 power tubes 
he in push-pull made it unnecessary to include 
vo in the output circuit any form of frequency 
nd compensation. condenser, one above the other. There are tral control on the small front panel, of 
he . five of these tunable transformers and after course, is the tuning knob which operates 
IS- The Receiver they have been adjusted for maximum signal the two-gang bathtub-type variable con- 
he Perhaps the greatest single factor in the strength from a local station, are to be re- denser. The knob to the right of the tuning 
high power output of this chassis is the balanced for greatest volume from the weak- control operates a combination volume con- 
use of four stages of high-gain screen-grid est station which can be picked up. trol resistor and off-on power switch; the 
uplifieation; these screen-grid tubes are V1, The Model SW-32 receiver has been de- one at the immediate left varies a trimmer 
‘0- V3, V4, V5, and V6 in the schematic cir- signed for 10 ke. selectivity when all of the condenser. At the extreme left is another 
te cuit, Fig. 1. Each intermediate frequency circuits are correctly aligned. and ornamental knob which controls the 
of transformer is shielded, as indicated by the The simplicity of control which has been band-selector switch; and at the extreme 
6 dotted lines. Within each shield can are the achieved in this receiver design is best ap- right, a low-high switch which prevents over- 
LF. transformers and the primary tuning preciated by reference to Fig. A. The cen- (Continued on page 441) 
° ecg 
ts President, Lincoln Radio Corp. 
- ” 98 TygNs ALL LF TRANSF = benny Oc OTR a nes ssciaiaiiateaiitaioas 
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All values are marked on the diagram. 
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ERVICE- 
ELLING 
All-Wave 


SUPER 


(Part IT) 


By McMURDO SILVER‘ 


N the December, 1931 issue of Rapio-Crarr was discussed the 
new problem which faces the modern Service Man,—that of 
servicing “all-wave” receivers, particularly those which employ 
the superheterodyne circuit. At the same time, the extremely 
important matter of keeping the receiver sold was analyzed and 
shown to be the Service Man’s responsibility. The schematic circuit 
of a typical set was illustrated as Fig. 1; it is pictured in Fig. C. 
We now continue the discussion 
In the first place, a good short-wave receiver can not be tuned 
by the hit or miss method as may be done with a broadcast band 
set, for between 10 and 200 meters lie about twenty-eight times 
the number of channels that lie in the broadcast band and only 
a few of them are occupied by short-wave stations. The first 
thing, therefore, that the Service Man needs is a log with time 
schedule of beth the domestic and foreign short-wave stations shown 
in Fig. 2, and a tuning chart for the set itself, indicated in 
Fig. 3. With these in hand, he approaches the receiver, makes 
certain it is operating properly on the broadcast band, throws the 
selector switch into the short-wave position, and attempts to tune 
in a signal. In order to do this, he first selects a station which 
he knows is operating, looks on the chart accompanying the re- 
ceiver to find out at what position on the short-wave dial this 
station should come in, sets the broadcast band tuning dial some- 
where on a clear channel between 600 and 700 ke., turns his volume 
control up, and “fishes” about the setting of the short-wave dial 
at which the station should be received. At first, he probably 
“fishes” hurriedly, but possibly hearing nothing, he sits down to 
a very careful tuning throughout a range of five degrees above 
and below the point on the short-wave dial at which the station is 
to be heard; if it is operating, the chances are that nine times out 
of ten he will hear it, or failing to hear it, he will hunt for another 
station on some other wavelength. As soon as he has tuned in 
a station, he turns the volume down and adjusts the short-wave 
trimmer between the two tuning dials until the signal is loudest. 
This done, he brings out his ever-trusty screw driver and, going 
behind the receiver panel, finds a small compression type mica 
condenser directly above the trimmer, Ca in the diagram. He then 
carefully adjusts this condenser, turning it in as far as_ possible 
without allowing its adjustment to cause any appreciable change in 
the setting of the trimmer on the front panel. In other words, it 
is his aim to increase the capacity of Ca as much as possible without 
allowing it to react upon the setting of the short-wave trimmer Cc, 
on the front panel. This done, the adjustment of the receiver is 
completed, and it is now only necessary to pay very careful atten- 
tion to the tuning chart accompanying the receiver and to his log 
of short-wave stations, to make sure that the ones he hunts for are 
operating at that time. Some of them, of course, will be received 
with rather poor tone quality and he will have to explain to the 





* President, Silver-Marshall, Ine. 


customer that this is to be expected at certain times on some sta- 
tions, but in general he will have no difficulty in tuning in a 
number of very satisfactory short-wave programs, in all probability 
including one or two foreign ones. 

After doing this, the Service Man then takes the customer ver) 
carefully through the entire routine of tuning the short-wave portion 
of the set, making the customer, himself, perform each operation 
in order that he may thoroughly familiarize himself with the 
method of tuning the short-wave end of the receiver, and with the 
facts that it requires careful attention, a log of stations, a tuning 
chart, and a knowledge of whether or not the station sought is 
actually on the air at the time (for there are not so many short- 
wave stations on the air at all times of the day and night that they 
can be logged with the same ease as can the regular broadcast 
stations). 

Having done all this, the Service Man points out that on some 
stations that are somewhat difficult to tune in directly with the 
short-wave tuning dial, a helpful vernier effect can be obtained 
by using the main, or broadcast band tuning dial as a short-wave 
vernier, this tending to shift the short-wave IF. frequency in 
much smaller steps per dial division than the short-wave dial 
directly shifts the tuning frequency of the short-wave oscillator. 
Whether or not this vernier action of the broadcast tuning dial 
can be used is dependent of course upon whether or not there are 
several clear broadcast channels near the setting that is used for 
the broadcast band dials in short-wave reception. 

Because of the extreme sensitivity of the receiver, local broadcast 
stations may be picked up without any antenna whatsoever and 
under favorable winter conditions, possibly even one or two distant 
ones, so that it is possible that there may not be a sufficient range 
of clear channels to allow the use of the broadcast band dial as 4 
short-wave vernier. This, however, is improbable, for the receiver 
is very thoroughly shielded and only rarely will it be possible 
to pick up more than one or two broadcast stations without an 
antenna, although, because of its sensitivity, three or four feet 
ot wire as an antenna will generally give extremely satisfactor) 
results. 

Incidentally, it is important for the short-wave portion of the 
receiver to be logged in order that the setting of the broadcast 
band dial always be the same whenever the receiver is being 
operated. 

As the well-equipped Service Man will have provided. himself 
with manufacturers’ service bulletins covering receivers which he 
is called upon to service, there is little point in reviewing in 
general the procedure which will be necessary for each particular 
set. Nevertheless, to lay stress upon certain more important 
general aspects which are not often sufficiently forcibly stressed in 
manufacturers’ service bulletins themselves should not be amiss. 

(Continued on page 420) 
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Practical hints from experimenters’ private laboratories. 


TUNING IN SHORT WAVES 
By John C. Heberger 

F one has a modern broadcast receiver 
with a power amplifier tube 
and a short-wave set with at least one stage 
of audio amplification, foreign short-wave 
broadcast stations can be tuned in on the 
loud-speaker of the broadcast receiver if 
the two receivers are connected together 
according ‘to the simple diagram shown in 
Fig. 1. 

The writer tunes in daily, by means of 
this combination, the afternoon programs 
from G5SW at Chelmsford, England, with 
volume and quality equal to a local sta- 
tion. Three stages of amplification are 
none too many because the level of back- 
ground noise is usually very low on the 
short waves. Howling caused by mechani- 
cal feed-back from the speaker may be 
avoided by using a longer speaker cord or, 
if necessary, placing the speaker in an- 
other room. 

Referring to Fig. 1, the lamp cord “A” 
joining the two receivers can be of any 
length, and if the sets are located in dif- 
ferent rooms the phones “B,” which are 
left connected all the time, can be used to 
find the station before putting it on the 
speaker. 

The switch SW is placed inside the 
cabinet of the broadcast receiver in any 
convenient position. One side of the switch 
connects the output of the short-wave set 
to the input of the audio amplifier of the 
broadcast set; the other side is used for 
normal operation of the broadcast receiver. 
Care should be taken in connecting the leads 
to the switch so that the connections to the 
transformer are not reversed when recon- 








nected to the detector of the broadcast 
receiver through the switch. 
OUTPUT TUBE OF Sw SET B.C.SET AF.T. 






uni 


TODET.OF — 
B.C.RECEIVER. 




















Fig. 1 
Short or broadcast waves on the L. S. by 
switching the S. W. set to the A.F. of the 
B. C. set. 


A HINT TO SHORT-WAVE FANS 
By Wayne Starch 
ANY short-wave fans, like myself, may 
have short-wave sets which tune up 
to about 150 meters. Probably, at times, 


they wished that they could tune a little 
higher in order that they might receive 
broadcasts when the short-wave stations 


are not on the air. In my case, it hap- 
pened that I wanted a friend of mine to 
hear the dynamic speaker that I was using, 
but was unable to do so in view of the 
lack of short-wave stations at the time. I 
decided then and there to fix up my receiver 
so that I would be able to tune in a few 
of the higher wave broadcast stations. 

Instead of winding a new R.F. coil, I 
obtained an old one from my junk box 
(most radio experimenters have junk boxes) 
and used its secondary as the secondary of 
a new plug-in coil, and the primary as the 
tickler. This idea is shown in Fig. 2. I found 
it necessary to reverse the tickler connec- 
tions on the new coil in order that regenera- 
tion might be secured. The antenna was 
connected to the P terminal of the tickler 
rather than the antenna coil as shown. 

The type of plug-in system to use depends 
on the type that the short-wave receiver 
uses, and obviously should be made so as 
to fit. 
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Fig. 2 
At A, a standard short-wave connection, At 
B, circuit changes for longer wave reception. 


With the size tuning condensers as shown 
and using a standard R.F. coil, the range 
of the set was extended up to 345 meters. 


A SOLDERING IRON HOLDER 
By Louis Rick 

HOSE of us who have used soldering 

irons for a few hours at a time know 
that it requires frequent manipulation of 
the line plug in order to keep the iron at a 
constant working temperature. The simple 
arrangement depicted in Fig. 3 has been in 
use by myself for some time, and I have 
found it very satisfactory. 

The idea is merely to connect a 60-watt 
lamp in series with the soldering iron. When 
the iron is removed from its holder. the con- 
tact K closes, short-circuiting the lamp; the 
full line voltage is then applied to the iron, 
When not in use the iron is placed on its 
holder, which opens the contact and con- 
nects the lamp in series with the iron; re- 
ducing the voltage applied to the iron. With 
the usual amount of use, the iron is thus 
kept at a constant temperature. 

At A is shown a schematic diagram of the 
circuit. The entire arrangement may be 
housed in a box illustrated in B, Fig. 3, 
and then mounted in any convenient loca- 
tion. 
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A novel soldering iron helder. At A, its elcectri« 
cal circuit; and B, the mechanical arrangement. 





OPTIONAL DETECTOR CIRCUITS 
By John C. Simorsin 

_ those experimenters who are still in 

doubt as to the relative merits of the 
“power” and “grid-leak” methods of detec- 
tion, the following scheme should enable 
them to prove to themselves which is best 
for their particular receiver. 

The general idea is depicted in Fig. 4. 
While the scheme is not new, nevertheless 
it affords an easy way to instantly switch 
from one type of detection to another. It 
consists of the ordinary detector circuit 
so connected with a double pole double 
throw switch, that when it is thrown to 
one side the grid leak and condenser are 
short-circuited and a negative bias is placed 
on the grid. When the switch is thrown 
to the other side, a positive bias of four 
volts is placed on the grid through the grid 
leak and condenser. By properly selecting 
the point K, the positive bias may be ad- 
justed to any desired value. 

The resistors Rl and R2 should be cal- 
culated from Ohm's Law for any plate 
voltage desired. The values shown are for 
a plate voltage of 140 volts. With S1 thrown 
to the right, a grid bias of 8 volts is ob 
tained; when thrown to the left, the posi 
tive grid bias is 4 volts. 
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Fig. 4 
A simple circuit for the experimenter; cither 
grid or plate rectification is available. 
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The Bulletin Board for Our Experimental Readers 


DX ON THE PORTABLE IT used an old Hammarlund $S.L.F. .0005- 
mf. condenser with the Gen-Win tuner, and 
I note that the carton containing this tuner — tubes. 
what results I obtained from the hook-up as received from. the 


Kditor, Raniwo-Crarr: 
\s per your invitation to let you know 


of the Pentode Portable described in’ the 
August issue of Rapio-Crarr, I herewith 
enclose list of reception received on the first mf. midget. 
two evenings after building same. 


“Use with .0005-mf. condenser” whereas in- 
structions in the hook-up say use a .00035- 
Hlowever, I should be glad 


Page 


screen-grid amplifier and another  audiv 
stage to this. The set is to be ,for 2-volt 
manufacturer reads Although I have been tinkering with 
building small sets for home use since 1922, 
I don’t know much about theory, nor cal 
culating values in ohms, microfarads, ete. 


to have a diagram showing how to add a also have been reading Rapio News and 


Rapio-Crarr almost since their inception and 





winners . All checks will be mailed upon publication. 


Unused manuscripts cannot be returned. 


Please pay strict attention to the following simple rules: 


please. 
Wrinkles must be received for the next month. 
Place, New York City. 


svevnsnenaneneooneenenenesessesnvansvenevensvenecensvesevenspenngenavevnsnressonecrenereneneen 





$5.00 FOR BEST RADIO WRINKLE 
ADIO set builders and experimenters often come across new radio wrinkles : 
which may be beneficial to other set builders, experimenters, or Service Men. 
Rapio-Crarr will pay $5.00 each month to the person submitting the best 
Radio Wrinkle connected with radio construction or experimentation. 


Regular space rates will be paid for published Wrinkles that are not prize 


The judges will be the editors of Rapto-Crarr, and their decisions are final. 


Write, or preferably type, on one side of the sheet, the best Wrinkle con- 
nected with radio set construction or radio experiments that you know of. Make 
simple illustrations to show the idea. You can send in as many Wrinkles as you 
Everybody is eligible except the employees of Rapio-Crarr or their 
families. ‘This contest closes on the 15th of every month, by which time all the 


Send all contributions to Radio Wrinkles Editor, ¢/o Ranto-Crarr, 98 Park : lishes in 


the name of “Gernsback” is a household one 
with me as far as radio is concerned. 

For your further information, this place 
is a small town on the prairies 2,067 miles 
west of Montreal and 818 miles east of 
Vancouver, also about 200 miles straight 
north of Great Falls, Montana. There are 
no electric facilities here so that all radios 
are battery operated in this district. 

G. M. McGvinrz, 

Bor 12, Acadia Valley, Alta., Canada. 

(The enormous amount of correspondence 
that this department has received concern- 
ing the Portable Pentode receivers is a clear 
indication of the interest shown in portable 
apparatus. Some people labor under the 
delusion that in order to receive distance, 
it is necessary that large and elaborate re- 
ceivers be employed. It is for the benefit 
of these pessimists that Rapto-Crarr pub- 
this forum a list of the stations 
received by Mr. MeGuire on his R apro-Crarr 
Portable Pentode receiver.—Editor.) 

(Continued on page 440) 








SERVICE SELLING “SUPERS” 


(Continued from page 418) 


Servicing the Receiver 

Considering the servicing of the 726 SW receiver, for instance, 
the procedure for the broadcast portion of the receiver will be 
gone about in the ordinary manner—that is, a test for the tubes 
and voltages in the receiver, a continuity test, the major portion 
of which would be obtained by the use of a set analyzer and tube 
tester, and the alignment procedure. In aligning a superhetero- 
dyne, it must be borne in mind that only by following one definite 
procedure will satisfactory results be obtained. This procedure 
involves, first, the alignment of the I. F. amplifier and, secondly, 
the alignment of the R. F. amplifier, first detector, and oscillator 
circuits. Other than to state that this is done in the conventional 
manner as described in many service bulletins with the aid of a 
small oscillator operating both in the broadcast band and the TL. F. 
frequency, little need be said except in the specific matter of 
low-frequency oscillator alignment. 

All. Silver-Marshall service bulletins cover this process in a 
manner materially simpler and differing appreciably from that 
specified in most service bulletins. This method involves the align- 


ment of the oscillator at the high frequency, or 1400 ke. point in 
the customary manner, but calls for the temporary substitution of 
an external condenser unit im place of the oscillator tuning section 
for 600 ke., or low-frequency alignment. This method has been 
covered in numerous articles by the writer, appearing in different 
radio publications in the past, and is specifically covered by Silver- 
Marshall service bulletins which are available, upon request, to all 
Service Men. 


The matter of servicing the short-wave portion of such a receiver 
as the 726 is something that cannot be handled with ordinary’ 
test oscillators since they will not cover the frequency range in- 
volved, and it can therefore only be done at the present time by 
actual ear tests upon short-wave signals. However, if the broad- 
cast band portion of the receiver is in satisfactory operating condi- 
tion, there is little that can go wrong with the short-wave portion 
which cannot be located either by continuity tests or tests of fixed 
condensers by the customary charge and discharge method. 

(Continued on page 442) 
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SILVER- 
MARSHALL 


All-Wave 
726 SW 


Brings them inl 


“This is the first time | have ever written to a radio 
company regarding the marvelous performance of a 
radio receiver. Words cannot express the thrill I get . 
when I operate my 726 SW. It is the greatest short 
wave receiver I have ever tried, and believe me, | have tried most of them. 
“Only had the set ten days and have logged England, Holland, In the All-Wave 726 SW 
Rome, South American Stations, Cuba, and most of the Short Wave —_———__ 
American Broadcast stations. 
“Outside of the foreign stations | get a kick out of listening to Ship to Eleven-tube Short -Wave Super 
Shore telephone messages, airport to airport, and plane to ground. Also 









most of the Police stations in the U. S. and Canada. Nine-tube Broadcast Super 
“The set is unbelievably sharp in tuning yet the tone is great.” , . 
Yours very truly, No Plug-in Coils 
BANK'S RADIO COMPANY : 
1247 South Kedvale Avenue Pentodes in Push-Pull 


Chicago, Illinois ite 

This is just one of hundreds of letters Silver-Marshall has received from Sensitivity between AS and | 
enthusiastic owners of the 726 SW. microvolts per meter 

Tubes required: 2—'24s, 3—'27s, 3—'51s, 2—'47s, 1—'80. - 

726 SW All-Wave Superheterodyne, complete, as described above, 101’ Electro-Dynamic Speaker 
wired, tested, licensed, including S-M 855 electro-dymanic speaker unit. 
Size 20%” long, 12” deep, 8” high. To be used on 110-120 volt, SS SSSSSSSSSSSSS SSS SSS SSS SSS SSS SSS 
50-60 cycle AC power. Price $139.50 List. SILVER-MARSHALL, Inc. 


SILVER-MARSH ALL, — 6419 W. 65th Street, Chicago, U. S. A. 


(] Please send me full details on the S-M 726SW (en- 
6419 West 65th Street ¢ Chicago, U.S.A. 


closed you will find 2c). 
(] Please send me FREE your new November 
Canadian Division: SILVER-MARSHALL of CANADA, Ltd. 
75 Sherbourne Street, Toronto 


General Parts Catalog. 
Export Office: 41 Water Street 
New York City, U.S.A. 








Name i eee 





Address 
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Radio-Craft’s Information Bureau 


SPECIAL NOTICE TO CORRESPONDENTS: 


please observe these rules: 


Ask as many questions as you like, but 


furmsh sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found to represent the greatest general interest will be published here, to the 
At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Keplies, magazines, etc., cannot be sent C. O. D. 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 

Other inquiries should be marked “‘For Publication,” to avoid misunderstanding. 


extent that space permits. 


DOUBLE-PUSH-PULL-PENTODES 


(141) Mr, J. L. Suter, Winchester, Il. 

(.1.) I have an automobile public address 
system incorporating two type °47  pentodes in 
parallel on either side of a push-pull output stage, 
thus making four pentodes in all, The amplifier 
works well until we connect the “C’’ battery into 
the circuit. Immediately the volume and quality 
drop, and the amplifier starts an annoying singing. 
We have changed the input push-pull transformer, 
and varied the “C” bias from 4143 to 45 volts, 
without improving the operation. What is the 
trouble? \lso, incidentally, the article by Mr. C. 
H. W. Nason, “An Ideal Sound System,” in the 
August issue, was very interesting; what became 
ot him in the September issue? 

(A\.1.) The circuit used by Mr, Suter is re- 
produced in Fig, Q.141. It is noted that the fila- 
ments of the pentodes are connected in series-parallel, 
thus making it convenient to apply to the filament 
hinding posts a potential of five volts; resistor R2 
serving to drop it one volt. The input circuit is 
operating at a rather low volume level; a screen- 
grid tube as V1, or even an automotive type of 
general-purpose tube, the type °37 (the filament of 
which connects directly to the storage “.\’’ bat- 
tery, without the use of a limiting resistor) should 
greatly improve the operation, 

If the previous articles, in the August and 
September issues, entitled “Pentodes and Their 
Use,” by C. E. Denton, and the third instalment 
in the October issue, have not sufficiently enlightened 
Mr. Suter on corrective measures, we call attention 
tu and recommend the use of, resistor R3 and _ its 
.05-mf, condenser. 

Operation without the “C” hattery in circuit 
sometimes indicates a soft or gassy tul 





*; connec- 
tion into the plate circuit at X1, of a milliam- 
meter of suitable range, may be used as a means 
of indicating the best grid-hias potential for the 
particular plate potential available for the make of 
tubes selected —least fluctuation of the needle with 
audio modulation being the criterion. 

Operating the amplifier with only two tubes in 
use in the push-pull circuit is the best “‘cut-and- 
try” method of checking the tubes for balanced 
characteristics; operation should be the same when 
the two tubes are interchanged in the sockets. Any 
ditference in performance indicates either unhal- 
anced tubes or unbalance in input or output trans- 
former secondary or primary, respectively. Try 
shunting C1 with C2, thus leaving un-by-passed the 
low-potential end N2 of choke CH.2. (See “How's 
and Why's of Push-Pull Operation,” by Edgar 
Messing, which appeared in past issues of Rapio 
Crarr.) It may he desirable to ground the cores 
of the audio transformers, and the secondary of 
TZ, as indicated. Test for leakage between the 
transformer windings Microphonic tubes may set 
up audible, sub-audible, or super-audible frequen- 
cies causing the troubles mentioned. 


R.F. TRANSFORMERS— 
“TYPE L CHECKER” TESTS 
(142) Mr. R. Peck, Philadelphia, Pa, 


(0.1) T have been a reader of your radio 
journal since the first issue, and value the in- 
formation contained therein. Will you kindly pub- 
lish an article in the near future in Rapto- 
Craft on how to construct a modern radio tuner? 

I have for the last few years built a number of 
all-electric sets for myself and my friends, using 
types °26 and tubes in the R.F. stages. While 
they are giving good service, yet they are not as 
selective and not as sensitive as the modern re- 


‘> 


ceivers of the screen-grid type. 


I have made several attempts to modernize the 

*, stages by using types ’24 and ’35 tubes, but 
have not been successfui. The amplifier parts and 
power packs are still O.K, and need not be changed. 
There is enough “BB” and “A” voltage in all these 
power packs to accommodate two or three more 2.5- 
volt tubes. 

All I need, therefore, is a good constructional 
diagram showing the layout of parts, number of 
turns on coils, and sizes of all condensers, resistors, 
shielding, etc., for the construction of a good 
screen-grid type 2-stage R.F. tuner; including a 
power detector. 

I believe if a manufacturer should put such 2 
unit on the market he could do a good business, 
as there are many sets using the ‘26 and ’27 type 
tubes, with good audio amplifiers, power packs and 
dynamic speakers, but lacking the modern R.F,. 
tuners and power detectors. 

A unit of this type should be of great value to 
Service Men who modernize old sets. 

(A\.1) Mr. Peck’s inquiry has interesting pos- 
sibilities as a commercial proposition. However, 
as with most ideas, there exist flaws which make 
its application impracticable under certain conditions, 

Most chassis designed within the last three years 
were built with a fine regard for available space, 
leaving little room in which to put an additional 
unit. Also, many power units are an integral part 
of the receiver design and cannot be divorced from 
the tuner section of the instrument. 

In general, the statement may be made that any 
R.F. tuner, which is conveniently separated from 
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Fig. Q.141 
Circuit diagram of the automobile receiver used 
by Mr. Suter. The use of a tone-control across 
the output transformer is recommended. 


the audio system and power pack, may be replaced 
with any other R.F. system equally as flexible in 
circuit manipulation, Consequently, descriptions in 
past issues of Rapio-Crart of radio receivers 
incorporating screen-grid and variable-mu_ tubes, 
and a power detector circuit, should pve applicable 
to any audio or power system of standard design 
and sufficient power rating. 

Where difficulty is experienced, special correc- 
tive measures must he applied, the required steps 
depending solely upon the individual difficulty. 

(0.2) How may the Dayrad types “L,” “B,” 
and “C” checkers be modernized so as to be able 
to test pentodes and variable-mu tubes? 

(A.2) For the type and “C” testers, a 
945P adapter should be inserted in the °45 socket; 





the test procedure is exactly the same as when 


"12 tube is being tested. The difference in read 
ing of the meter of the tester should be from 8 
to 12, 


.” tester, a 945P adapter should 
also be used as described above. The minimum 
difference in the meter reading should be 9. 

In any of the testers listed above, the proce 
dure used in testing type °51 and °35 variable-mu 
tubes is the same as for the ’24 tubes. 


For the type 


BALANCING KELLOGG “B” CHASSIS 


(143) Mr. Hf. M. Knapp, Watertown, N. Y. 
(QO.1) Vlease advise as to the best method to lhe 
employed in balancing the Kellogg ‘“‘Model 1” 
chassis. There are several of these sets in tow: 
and we always have to ship them to the factor) 
when they require balancing. It seems to me 
that a well-equipped shop should be able to align 
these correctly, if the correct procedure is made 
available 

(A.) In reply, the Service Department of the 
Kellogg Switchboard & Supply Co. very kindly sul 
mits the following detailed information: 

“Service manuals covering Kellogg radios using 
Kellogg Type 401 and 403 tubes are entirely ex 
hausted (The schematic circuit appears on p. 199 
of the Orriciat Rapto Service Manvat, Vol. 1- 
Tech, Ed.), but we ofter the following paragraphs 
on the alignment and balancing of these models. 

“A modulated oscillator tuning from 1500 to 
5350 ke. should furnish the signal, and an output 
meter should be connected at the audio output. 
(If this equipment is not available, circuit resonance 
may be satisfactorily obtained by tuning in tw 
weak radio stations, one at either end of the 
hand, and adjusting the aligning condensers otf 
the detector and R.I*, stages for greatest volume.) 

“Each aligning or trimming condenser is located 
nearest its associated tube, and the balancing or 
neutralizing condenser is nearest the coil of each 
stage. 

“After alignment of the resonant circuits has 
heen secured, the balancing or neutralizing pre 
cedure is as follows: beginning with the R.F. stag: 
nearest the detector tube, and using the = shield 
top which has two holes perforated to allow the 
entrance of two neutralizing sticks, the top filament 
connector is removed from the R.F, tube in the 
stage being halanced, and, keeping the stage ir 
best alignment, the balancing condenser is ad 
justed for weakest volume. On some stages n 
signal will be evident; this is the ideal point at 
which to leave the balancing condenser. Eact 
succeeding stage is balanced in the same manner 
After all stages have been balanced, the balanc 
ing condenser should not again be touched, but 
should be sealed with wax, or other suitable sealing 
medium. lhe receiver should now have its fina 
resonance alignment and every stage including th 
detector should be aligned for greatest volume 
The last step is to test the receiver by tuning in 
stations across the entire range, noting the selec 
tivity and sensitivity. 

“Kellogg receivers of the series using Kellogg 
Type 401 tubes rarely oscillate, and may be con 
siderably out of halance without being near th 
oscillation point. Jnductive tuning is used, the left 
hand knob controlling zone-switch contacts whic! 
tap the secondary of each coil and divide it into 
seven zones. These contacts should be cleaned if 
oxidation or dust has accumulated on them an 
prevented perfect contact. This condition may be 
the diagnosis if the set fades and other possibl 
causes have been checked and eliminated. 

(Continued on page 440) 
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As a graduate and a student under your 
supervision, I have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it by your method of training. 

Georce A. KREss, 
2997 Montclair Ave., Detroit, Michigan 


Il am a Projectionist in charge at the 
Andelus theatre, recently completed. 
You may quote me at any time or place; 
refer to me, if you wish, anyone who 
may be interested in this vast virgin 
field of all that pertains to Radio and 
its many allied industries, and I shall be 
delighted to champion honestly without 
any reservation, your courses. 
A. H. STRENG, 
3005 Woodburn Ave., Cincinnati, Ohio. 


g 


To study Radio under R. L. Duncan is 
to learn it properly and in a way that is 
pleasant and fascinating. Once again 
thank you for your kind assistance and 
helpfulness. 

E. E. Price, 

861 Coteau St., W., 

Moose Jaw, Sask., Canada, 


cA 


Although it has not yet been a year since 
1 enrolled for a course under your excel- 
lent supervision, I have opened a Radio 
Service Shop that is effective, suecess- 
ful and profitable. People come for my 
services from everywhere. 
RUSSELL PEARCE, 
936-18th Street, Des Moines, Jowa. 
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over 2.000 Men 


have been trained under 





R. L. DuncAN, President 
Radio Training Schools 


N hundreds of Broadcasting Stations . . . in 

Radio Manufacturing Plants throughout the 

country . .. in Radio Laboratories . . . in 
Wholesale and Retail Radio Stores...in Radio 
Servicing ...in Sound Motion Picture activities 
.-. on hundreds of ships that sail the Seven Seas 
. -. and even in the latest Television develop- 
ments—you will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu- 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Radio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever-growing Radio industry will have to 
offer. 


You too can train for Future Success 
in Radio 


The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the best 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex- 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry— Radio. 


Make your Idle and Spare Time 
Profitable 


My courses include everything needed for thor- 
ough training. There are no “extras” or “specials”’ 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re- 
turning of examinations, all the extra help and 
personal consultation you need . . . everything 
is provided until you complete your training. 


RADIO TRAINING SCHOOLS, INC. 
326 Broadway New York City 





MEN MAILED THEIR COUPON 


my Supervision for the 


Better Jobs 
inRADIO 


And in addition you are assured practical as well 
as theoretical training. 


Pick Your Branch of Radic 
Iam offering four distinct Radio training courses: 
1. Talking Motion Pictures— Sound 
2. Radio and Broadcast Operating 
3. Practical Radio Engineering 
4. Radio Service and Mechanics 


Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop- 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 


Advanced Training for Radic Men 


My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces- 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 


Ask for Facts — Write Now! 


Let me sit down with you for an hour or two at 
your convenience. Let’s go over the possibilities 
in Radio. This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re- 
quired. Be sure to get your copy... it is free. 


TO-DAY 





Mr. R. L. DUNCAN, President 
Radio Training Schools, Inc. 
326 Broadway, New York City 


Without incurring the slightest obliga- 
tion on my part, please send me a copy of 
your latest book, “Facts About Radio.” 
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FILTERMATIC PRODUCTS 


Help you to ont the BEST possible reception from 
your RADIO set. 





SUPER-TONE 
CONTROL 


Will make your old 
Radio (battery or 
electric) equal in 
tone to the most 
modern set 
Installed in one 
\ iminute’s time, no 
y tools required. Will tune out much 
4 j of your noises and so-called static 
@ Will tune your set to suit your 
yy cars Positively cannot harm the 
finest radio in any way Price, 
$2.50 postpaid. Satisfaction guar- 
antecd or money refunded. 


SUPER-FILTERMATIC 
The Modern Aerial 


Thousands of satisfied users, praised by 
radio experts. Replaces all other aer- 
jals, reduces static, and noises. Especi- 
ally good on distance reception. Helps 
to separate stations, does not connect in 
light socket (therefore eliminating hum 
and line noises). It is very compact, 
measuring only 1'4x2 inches, is abso- 
lutely non-corrosive and non-directional, 
installed in one minute, no_ tools 
needed. Will never wear out. Elimin- 
ates troubles and expense of light- 
ning arrester. 
Price only $2.00 postpaid 

Satisfaction guaranteed or money refunded 


ALL paecenee are good 















with a TE age ly 
For all radios only $1.00 
postpaid. 


Entirely automatic — no 
bothersome tuning. Lnproves 
tone, reduces static, brings 
in distance, increases vol- 





ume, separates stations 
Installed in one minute, no tools required, in series 
with your aerial or across your aerial and ground. 


Satisfaction guaranteed or money refunded 





Send check or money order. €.0.D. 25° with order. 
(No foreign C.0.D.) Money back guarantee afte? 
% day trial 
Service Men and Dealers Write for Particulars, also 
information about FREE local newspaper 
advertising service. 


FILTERMATIC MFG. CO. 


(Dept. B-9) 4458 Frankford Ave., Philadelphia, Pa. 















COMPLETE 
with CABINET 
9 TUBES 
DYNAMIC 
SPEAKER 


Radio listeners are no longer satisfled with local recep- 
tion Short wave's the thing They demand the thrills 
that come with distance—ships at sea, Australia, Germany, 
South America Here is the newest thing in radio. One 
unit, broadeast band and short wave, in amazingly beau- 
tiful cabinet. No coils to change Four-way switeh regu- 
lates all Guaranteed to bring in any station anywhere 
that can be brought in by any other radio regardless of 
cost and operated under same conditions. Everything com- 
plete for only $79.50. 

AGENTS WANTED: ‘This amazing radio sensation will 
make money for you fast if you write now No competi- 
tion at this price The equal of any radio at any price 


Get busy if you want to make big money Exelusive ter- 
ritory to those who qualify My — any the largest of 
its kind. Write —_,, Rays MONE 


LcoXx, Secretary 
ept. 2 


Surrey Court & "Fullerton Chicago 





SERVICEMEN! 
Resistor Replacement Manual 
> with rch 
FOR EF Bees sine, 20 oP mck 
MORE THAN 200 CIRCUITS 


Gives the value and code of each re- 





sistor and its position in the circuit, Metallized 
of nearly every poner make of ra- 
dio. SAVES TIME and _ experi- 7a 
menting. ‘ 
LyNcH Resistors 
me "5 Gants 


Write for your copy today. 
LYNCH MFG. CO., Ine , Dept. RC, 1775 B'way., N. Y. 











MICROPHONES | 
SPECIAL NET PRICE LIST 

No. 300 Single Button Carbon Type Stretched 

DaPRTARM 2... ccccccccscccccesons . $9.00 
Two-Buttor Carbon Type 
phragm Cececscvescoceons 15.00 
No. 202 Two-Button Heavy Duty Ty wo 
No. 203 Two- Kutton Concert Model 5.00 

Also complete accessories for — address work 
Write for Catalo 


Miles Reproducer Co., 26 E. ‘22d St., N.Y.C. 
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THE AUTOVERTER 


(Continued from page 396) 


former primary disconnected from the 6-volt 
supply until the rotating circuit-breaker has 
gained speed. An electrical refinement is 
the circuit arrangement which makes it un- 
necessary to take the filament current 
through this circuit-breaker and the power 
transformer. ‘Two remaining units, the R.F. 
choke and the filter condenser, are shown 
at the left. 

By a slight modification of the connections 
it should be quite convenient to operate the 
Radiette on a current supply of 110 volts 
D.C. This would call for a limiting resistor 
(a 110 volt lamp of correct wattage ordi- 
narily is used) which would pass sufficient 
current to operate the autoverter, just as 
though it was connected to a storage bat- 
tery. Naturally, care would have to be 
taken to prevent grounds—as when the metal 
chassis touches a radiator—but this method 
of operation would increase the utility of 
the Radiette by opening up the big New 
York, Chicago, and other markets where a 
great many hotels and homes are supplied 
with D.C. power lines. 

The Radiette installation may be recom- 
mended on several grounds: it is very effi- 
cient (tests were conducted in Rapio-Crarr 
Laboratories), it presents a fine appearance, 
it is light in weight, and well constructed, 
and its components are of high grade. The 
Troubadour unit, or receiver chassis, is sup- 
plied with tubes. (The receiver shipped 
to Rapto-Crarr included a type ’37 screen- 
grid detector which became slightly micro- 
phonic at high volumes)—the frequency re- 
sponse was exceptionally satisfactory. A 
pilot light illuminates the recessed, trans- 
parent tuning drum. 


Installation Data 


When the Troubadour chassis is to be 
operated from a lighting circuit, only the 
antenna is connected to the receiver. In 
some instances, however, operation may be 
a bit noisy unless the chassis is grounded 
through a fixed condenser of about 0.5-mf. 
capacity. 


The method of installation in a car of 
course will vary with individual models 
In general, most cars will require some form 
of interference suppression; a_ fixed co 
denser and a kit of special resistors arc 
packed with the Radiette. (The use of 
these units has been discussed in numerous 
past issues of Rapio-Crart.) 

Although the use of suppressors will not 
impair the efficiency of an efficient ignition 
system, it may be that, in some instances, 
due to poor condition of the ignition system, 
unsatisfactory engine performance may re- 
sult at low speeds. This, of course, should 
be a warning to repair the ignition system. 

















Fig. C 
The “Autoverter,” showing step-up transformer, 
filter, and motor-driven interrupter. 


The type of car antenna to be employed 
is a matter which should be settled by an 
automotive radio technician who is familiar 
with the signal pickup characteristics of 
the various makes and models of cars. 

The autoverter assembly is mounted in 
the car by bolts; the holes through which 
they run are bushed with rubber. The unit 
must be mounted with the motor shaft hori- 
zontal and the oil-cups upward. In case it 
is not definitely known whether the car bat- 

(Continued on page 425) 
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Schematic circuit of the Radictte “Troubadour” 
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THOUSANDS 
OF BROADCAST STATIONS 


CCORDING to Hollis Baird, chief en- 
A gineer of Short-Wave and Television 
Corp., engineering development in the field 
of ultra-short-waves, or those below 5 me- 
ters, is rapidly opening a field of study as 
thrilling as the original broadcast band of 
yesterday and today,—To that great clan 
of men who bewail the loss of the good old 
days of 1920-1924 when life was worth liv- 
ing with so much experimental work to do 
it home, let me say that a new era is dawn- 
ing and those who still have that spark of 
pioneering left in them now have a_ rich 
field for their experimental explorations.” 

Since it is quite convenient to operate at 
low wavelengths, radio transmitters 
ind receivers designed for a frequency band 
twenty times wider than our present 200-500 
meter band must be designed. Consequently 
there will be much work accomplished by 
the independent experimenter in working 
out suitable instrument designs. 

\top the Empire State Building in New 
York City, special ultra-short-wave equip- 
ment is being installed. This is particularly 
significant when we realize that ultra-short- 
waves, while affected by solid objects in 
their path, are not affected by static or 
fading, two of the greatest bugbears of 
“ordinary” radio waves; and that these 
super-short wavelengths can be received 
only within the optical range of the trans- 
mitter. Therefore, a high position for the 
transmitter is a direct advantage. 

In the United States there are about 640 
broadcast stations, with an average service 
area of perhaps 100 miles. Now, by reduc- 
ing this to only the visible (optical) area, 
and increasing the number of transmitters, 
thousands of stations can be accommodated 
throughout the country, without overlapping. 


these 


THE AUTOVERTER 
(Continued from page 424) 

tery has the positive or negative 
grounded, the polarity should be determined 
cither by a voltmeter or by inspection of 
the battery (the larger terminal is usually 
positive). For best results and long brush 
life the autoverter then should be connected 
is indicated at the terminals,—red, positive, 
and green, negative. To these two termi- 
nals also are connected a black and a yellow 
lead; the former grounds to the pressed 
iron chassis, and the latter connects to the 
grounded battery terminal. If the connec- 
tions are correct there will be no voltage 
between the autoverter and the frame of 
the automobile. 

To compensate for the drain of the Radi- 
ette, the battery charging rate should be 
increased to 15 or 18 amperes. 


post 


Service Information 

The autoverter portion of the Radiette is 
fused at 20 amperes. <A potential of 270 
volts should be read between the chassis and 
the filament of the rectifier (red lead); and 
to “plus ‘B’” (blue), 160 volts. Voltages 
at the respective sockets are as follows: 

Plate potential, V1 to V6, 160 volts: 
screen-grid potential, V1, V2, V3, 90 volts; 
V5, V6, 160 volts. Cathode potential, V1, 
V2, V3, 2 volts; V4, 10 volts; V5, V6, 
16 volts. 
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I.R.C. RESISTOR GUIDE 

Price $1.00 
Given FREE with purchase 
of 10 Metallized Resistors 





EFFECTIVE AT ONCE— 


TYPE “SK” 


RESISTORS 


For the first time in International Resist- 
ance Company’s long and successful 
history, Metallized Resistors are now in 
the “low-price range.” 

Our rapidly increasing volume has made 
this possible. The 1931 demand for the 
new Type “K” Metallized units went far 
beyond our sales of any previous year. 
We met this demand. We have increased 
our production facilities accordingly— 
and now, for 1932, are giving every pur- 
chaser the benefit in these substantial 
price reductions: 


Former Price Now 


VY, Watt Resistors 50c List 30c 
1 Watt Resistors 50c " 30c 
2 Watt Resistors 7” 40c 
3 Watt Resistors 80c * 50c 


The well-known I.R.C. standards in both materials and craftsmanship will be abso- 


lutely maintained as heretofore. 


I.R.C. units will be built to the same rigid and 


exclusive specifications that have made Type “K” Metallized the most widely used 
resistor in the radio field. 


The new price schedules are in effect at once. See your favorite wholesaler—and 


when you buy, look for the I.R.C. label. 


That is the mark of the genuine. 


Remember—with any assortment of 10 Metallized Resistors, you get free of charge 
our I.R.C. Resistor Replacement Guide. It gives all the resistor data you need about 


any popular receiver—the proper types and values to use in each set. 


Ask your 


jobber for it. Other I.R.C. service helps will be supplied as heretofore. 


INTERNATIONAL RESISTANCE CO. 
PHILADELPHIA 


INTERNATIONAL RESISTANCE CO., 2006 Chestnut Street, Philadelphia. 


Gentlemen: 


of ten, entitling 
Name 


Address 


to 


Resistor 


Guide 


> “t- TORONTO 


C-l 


[ enclose $1.00 for which please send I.R.C. Resistor Replacement Guide. 
Lj Please send complete information on Metallized Resistors. 
me 


I wish to purchase assortment 
Free 
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Study RADIO zz 
CANADA 


A. L. Norris. presi- 
dent, Norris Radio 
Co. writes: “My ser- 
vice manager, 
George McCollum, is 
one of your gradu- 








i} ates. His excellent 
training has_ been 
largely responsible 
for the success of 


our Service Depart- 
ment.” 


a 
George McCollum 


DAY, EVENING and 
HOME STUDY Classes 


Complete, new Radio Course approved by le ading man- 
ufacturers in $A. and Canada. Our free Employ- 
ment Service definitely assists you to start in a radio 
business of your own, or get employment as engineer, 
inspector, tester, service representative, salesman, ete. 
Write for free booklet 


RADIO COLLEGE of CANADA 


Limited 


310 Yonge Street Toronto 











ACROCYCLE 
OSCILLATOR 


115 to 1680 ke. All 
frequencies accu- 
rately calibrated 
on dial. A depend- 
able, high - grade 
instrument. 1 ndis- 
pensable for align- 
ing Super-Hetero- 
dyne receivers. 
Self contained, 
fully shielded. List 
$30.00. 
DEALERS’ 
NET PRICE 


$1.7-50 


Handsome leatherette carrying case, 
net $2.00. 











If your jobber does not 
carry, order direct from 
J-M-P MFG. CO., INC. 
3351 Fond du Lac Ave. 
Milwaukee. Wi i 


Made by the 
manufacturers of 
the pioneer short 
wave adapter the 
SU B MARINER, 
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LATEST IN RADIO 


(Continued from page 398) 


there are small-current, high voltage types 
for 1,000, 5,000 and 10,000 volt use. The 
fuse element is a small wire of suitable 
gauge. In Fig. D, “Gryp-Connectors” are 
illustrated, making connection to the fuses 
a convenience. 

Instrument burnouts are due to heavy 
current overloads. ‘The operation of these 
fuses is based upon the fact that at these 
overload figures they will blow out before 
the meter elements. This is clearly indi- 
cated in the table below (taken from oscillo- 
graph measurements made at 110 volts) 
which shows that instrument fuses may be 
designed which will fuse with extreme speed. 
Filament of °99 tube...................... .038-sec. 
115 ma. thermogalvanometer.......... .0035-sec, 





0-1. ma. D.C. milliammeter........ .173-sec. 
1. A. Littlefuse. .013-sec, 
J Se | a hl 
Fe Me ee S| ee .001-sec. 


1/100 A. Littlefuse 
(Too fast to be recorded.) 

Thus, the thermogalvanometer and the °99 
filament would be saved by a 14-ampere 
Littlefuse, and the 1. ma. meter by the 1/32- 
ampere unit, 

These fuse products are manufactured by 
Littlefuse Laboratories. 





“Gryp-Connectors” and meter “Littlefuses.” 
3 
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now $12.50. 

















ALUMINUM BOX SHIELDS 


Genuine “ALCOA” stock, silverdip finish, 
5x9 x 6, $1.89—14 x 6 x 6, $3.85. 10x 
6 x 7 Monitor size $3.25. 5 © 5 x 5 Coll 
Shield (like picture on right) $1.00. 


Any Size to Order. 


“BUDDY” TEST PROD 

Always sharp pointed, using 
phonograph needles, 4-ft. wires, 
spade or phone tips. Colored 
nipples identify each lead, 
$1.50 pair. 

We specialize in radio parts 
exclusively—parts furnished for 
any kit in any magazine. 
Carrying Cases for Set Testers, 














EEE — Analyzers, Portable Sets 
BLAN, THE RADIO MAN, Inc. 
89 Cortlandt St. Dept. RC-132 New York, N. Y. 








BACK ISSUES 
of RADIO-CRAFT can be had 
at the price of 25c each. Address 
RADIO-CRAFT 
98 Park Place New York City 

















Fig. 1 
The short-wave adapter described on page 398. 





RECENT NEON LAMPS 
ATE model neon lamps will readily pass 
the tests for spotted glow surface, flam- 
ing or glowing outside the edges or behind 
the plate, glowing over only part of the 
plate, high extinguishing or “bucking” volt- 
age, short life, bulb surface blackening, and 
low limit of safe brilliance. Perhaps the 
most generally applicable test is to connect 
the tube to a potential source of 190 volts, 
D.C. The resulting glow should be a bright 
orange light, in an unbroken layer on the 
front of the plate and without flaming else- 
where. 

The new tubes are illustrated in Fig. E. 
High space charge is avoided by the use 
of an alloy cathode with a processing on 
the surface, and proper annealing. Spot- 


Fig. E 
New types of 
neon tubes. 





free illumination is obtained by generous 
spacing between the electrodes and by 
proper gas pressure. The tube draws 25 
to 30 ma. at 200 volts; its impedance is 
15,000 ohms. One tube has a cathode 11, 
in. sq.; the other, 1 in. sq. 

These new tubes are products of the Arco 
Tube Laboratories. 


LOW-PRICED SERVICE OSCILLATOR 
NEW design in service oscillators is 
the Pattern “563” instrument illustrated 

in Fig. F. This oscillator is shielded, and 

comes equipped with tube. It employs a 

type °30 tube in a self-modulated circuit. 

Improved battery life is obtained through 

the use of a 41, volt “A” battery and a 

rheostat. 

The output of the Pattern 563 oscillator 
is continuously variable over three frequency 
ranges: 550 to 1,500 ke.; 125 to 185 ke.; 175 
to 450 ke. This extremely wide frequency 
coverage is in line with the requirements 
of present-day T.R.F. and superheterodyne 
circuits. A feature of the instrument is the 
trimmer adjustment which allows any much 
used I.F. value to be “spotted” at a con- 
venient point on the scale. 

The Pattern 563 radio service oscillator 
is manufactured by the Jewell Electrical 
Instrument Co. 





Fig. F 


The Jewell Pattern 563” Service Oscillator. 
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RADIO-CRAFT 


(Continued from page 399) 


tage, screen-grid current, cathode voltage, 
control grid voltage, plate current, control 
grid current, etc. 
In this instrument, all test circuits 
meter ranges are available for external use, 
through bakelite covered pin jacks. Cur- 
rent ranges of 2.5, 10, 25, 100 and 250 ma. 
and 2.5 amperes are available for external 
use for either A.C. or D.C., using a copper- 
oxide rectifier type meter and an associated 
scale selector switch. This meter, often re- 
ferred to as a multimeter, is another very 
important feature of the new Diagnometer. 
Due to the fact that it can be employed 
to read A.C. and D.C. potentials, its use 
results in an enormous simplification of a 
great many tests. Of course, the value of 
this unique meter is further enhanced by 
the design of the special selector switch. 
An external A.C. and D.C, voltage range 
of 2500 volts is provided in addition to the 


and 


AC. and D.C. ranges of 2.5, 10, 25, 100, 
250, and 1000 volts. The 2500-ohm-per- 


volt high resistance D.C. voltmeter ranges 
of 0-40 and 0-200 are also available through 
external connections for testing automo- 
tive and airplane radio installations. 


Mutual Conductance Method Used in 
Tube Tester 

No analysis of a radio receiver is com- 
plete without a thorough check-up of the 
condition of its tubes. The tube tester in- 
corporated in the AAA-1 Diagnometer em- 
ploys what is known as the grid or mutual 
conductance index test. Tube engineers 
consider this test to be the most accurate 
of the several in general use. An oscilla- 
tion test is also included, for matching tubes 
to be used in radio frequency stages. A gas 
test is provided for all amplifier types of 
tubes, indicating the gas content of the tube 
under test. In connection with the testing 
of cathode heater types of tubes, an in- 
genious cathode-heater leakage test is avail- 
able, which shows whether or not the cath- 
ode is shorted to the heater and, in addition, 
also indicates leakages which could not pos- 
sibly be shown by the usual “short” tester. 

In addition to the two sockets provided 
for analyzing purposes, the instrument is 
equipped with five tube-testing sockets and 
also with the necessary switches for connect- 
ing the proper potentials to these sockets 
for tube tests. Potentials ranging from 100 
to 240 volts, A.C., may be employed for the 
tube testing. A selector switch provides 
the means of selecting the correct potential. 
Since the tube checker is adjusted to the 
correct line potential, it is unnecessary to 
make use of complicated tube testing tables. 
Instead, a few simple ‘test readings are suf- 
ficient for the various types of tubes and 
these are compared with values provided 
with the Diagnometer. <A “filament-heater” 
selector switch is provided for all tubes hav- 
ing filament ratings from 114, to 71/, volts. 
A great convenience from the standpoint 
of the Service Man is the fact that all the 
potentials employed in the tube tester are 


also available for external use. <A pilot 


light is provided which indicates when the 
tube testing circuits are in operation. 


Modulated and Attenuated Oscillator 
Provided 


Nowadays, a set analyzer without an ac- 
curate oscillator is of little use to the Serv- 
ice Man. He is often called upon to “peak” 
and “flat-top” the intermediate stages of 
superheterodynes, to synchronize, balance 
and neutralize tuned R.F. stages and to per- 
form many other tests which are impossible 
without a good oscillator. ‘The Diagnometer 
employs a completely shielded, modulated 
and attenuated oscillator which operates di- 
rectly from the A.C. line. This oscillator 
is individually calibrated for all frequencies 
from 90 to 1500 ke. and, if higher frequen- 
cies are needed, they may also be obtained. 
The output of the oscillator can be con- 
trolled from maximum to an absolute mini- 
mum. 

The Diagnometer resistance ranges are 
printed on the top scale of the multimeter. 
The ohmmeter will measure of 
0-5000-ohms range; and a megohmmeter 
measuring resistances up to 500,000 ohms, 
with a battery of only 414 volts (the latter 
is five times the range coverage previously 
offered in resistance test units actuated with 
this size battery). By means of an external 
45-volt battery, it is possible to extend the 
indicating range to 5 megohms. Continuity 
testing up to 25 megohms is possible through 
the use of a 250-volt D.C. connection. 


resistances 


A zero-ohm corrector is provided for ad- 
justing the multimeter sensitivity to the 
battery or other power supply variations. 
Incorporated in the Diagnometer is an out- 
put circuit at 250 volts D.C. for the 25 
megohm range; the same supply (in accord- 
ance with R.M.A. standards) in 
testing condensers for leakage. 


is used 
The new Diagnometer is provided with 
means for making capacity measurements 
ranging from .002 to 10 mf. It can also 
be used to test paper condensers, applying 
250 volts D.C. to them. This test will 
dicate leakage up to about 4 megohms. 
The Diagnometer is shown in the 
accompanying illustrations. Fig. A 
external view with open. The 
of substantial hardwood and the cover 
is of the slip-hinge type, with adequate room 
for the analyzer cable, test probes, small 
tools and other necessary accessories. The 
over-all size of this instrument is 67% in. x 
114% in. x 183% in. and its weight is less 
than 24 pounds. Fig. B gives an excellent 
idea of the appearance of the inside of the 
Diagnometer. 


in- 


two 
is an 
cover case 


1s 


The instrument is supplied 
complete with all necessary accessories such 
as analyzer plug, cable, power supply plug 
and cable, output adapters and test leads. 

There is one point which should be em- 
phasized in connection with the use of the 
Diagnometer, and that is the fact that the 
instrument is very easy to use. 

With each instrument included a 100 
page instruction book; in addition, there is 
available a special 85 page data book. ‘Thus, 
there is no single point about this instru- 
ment which, though incorporating the most 
advanced engineering in service instrument 


1S 


design, is not clearly explained to the owner. LA Sc 
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MERCURY VAPOR RECTIFIERS 


(Continued from page 401) 


potential of the gas. We have therefore, 
in this device, a means for getting higher 
output of both current and voltage, and 
making this gain in efficiency available in 
external circuits. 

There are certain fundamental considera- 
tions which must be observed to correctly 
adapt a mercury-vapor tube to power pack 
design; considerations which differ consid- 
erably from those which we associate with 
type °80 tube engineering. 

For instance, the output of a type ’80 
rectifier may feed directly into an induc- 
tance, as shown in Fig. 1, or it may be 
fed into a capacity Cl, as indicated by the 
dotted lines; the mercury-vapor tube, how- 
ever, demands a capacity input,—that is, the 
latter dotted connection. This circuit, which 
results in high current- output, rather than 
high voltage, is the preferred method of 
operating the tube; although, of course, the 
inverse peak potential reaches a high value, 
or approximately three times that of the 
average or D.C. potential. 


Replacing the ’80 

Let us take an average case, and note just 
what happens when the mercury-vapor type 
PR-588 tube is substituted for the high- 
vacuum type ’80, in a power pack. 

We shall continue to use Fig. 1, for ref- 
erence, and take for the example a potential 
at the load resistor or standard (15,000-ohm) 
voltage divider R1, a potential of 270 volts; 
and a total current drain, read at X2, of 
100 ma. (for convenience, this current figure 
is taken to represent the total drawn by 
the receiving tubes and the voltage divider 
when the receiver is in operation); the rec- 
tifier, V1, is an ’80. Substituting for this 
tube one of the 588’s, the voltage across Rl 
jumps to about 300, and the current will 
increase about 2 ma. This should not cause 
the voltage divider to burn out unless it 
was being operated much too close to the 
safety factor; since this current increase 
would be divided between the requirements 
of the tubes and the bleed or current con- 
sumption of Rl. What might happen, how- 
ever, in some poorly designed sets is circuit 
oscillation, due to the increase in the po- 
tentials applied to the various circuits of 
the receiver. 

To remedy this situation, a series resistor 
could be inserted in the rectified power- 
supply circuit at X1; in the instance cited, 
a 300-ohm resistor would bring the potential 
across Rl back to the original figure of 
270 volts. 

Have we gained any advantage by making 
this change? To this natural question, an 
affirmative answer may be given, since the 
mercury-vapor rectifier tends to maintain 
a constant current in its output circuit. 
This action may be likened to the result 
obtained when “regulator tubes” are used. 
As these must not be operated at potentials 
exceeding 90 volts, three of them would be 
required, as shown in dotted lines, V2; how- 
ever, by the use of the type 588 tube, in- 
herent in which is this nageeting action, we 
are able to obtain, at 270 volts, a regulat- 
ing action otherwise obtainable only through 
the use of three type 874 regulator tubes 


(neglecting their current considerations). 
Thus, we have a simple method of reducing 
a receiver’s tendency to oscillate at sub- 
audio frequencies,—“motor boating.” 


Adaptation of the Rectifier 


For the reference of the technician, addi- 
tional data are given on the adaptation of 
the mercury-vapor rectifier. 

For instance, as a substitute for the type 
°81 or half-wave rectifier, the circuit shown 
at A, Fig. 2, must be followed. Here we 
find a new “trick” in circuit arrangement, 
the use of resistor R3; as one of two plates 
of a type 588 tube, when connected in paral- 
lel with the other, draws more current due 
to the fact that the filament is at a potential 
2, volts higher with respect to one plate 
than to the other. Consequently, by using 
Ohm’s Law, we find, if the load current is 
250 ma. (125 ma. per plate), then 

2.5 
RI = — or 20 ohms. 
125 

It must be remembered that while this 
resistance serves to maintain at the same 
value the difference of potential between the 
filaments and their respective plates, the 
filament must be correctly poled with respect 
to the filament transformer, in order for 
the plate to function equally. 

Note this fact particularly, in regard to 
the use of two type 588 tubes in a half-wave 
connection. The current rating is _prac- 
tically double that of a single tube, but the 
voltage rating is the same; and resistors R3 
should be 2.5 volts divided by one-fourth 
the total load current. This circuit is rec- 
ommended for use in big radio receivers or 
public address amplifiers. 

A power pack designed for two ’81’s may 
be rewired to use a single 588, as shown at 
C, Fig. 2. The power output will be the 
same, with the improved regulation obtain- 
able from the latter as an added advantage. 
Resistors R4, 1.25 ohms each, are required 
to drop the filament potential from 7.5 volts 
(secondary potential) to 5 volts (tube-ter- 
minal potential). 

Additional data concerning the character- 
istics and use of mercury-vapor tubes are 
contained in Perryman Engineering Bulletin 
No. 100, which is available gratis either 
from the Perryman Electric Co., Inc., or 
through Rapro-Crart. 


SERVICING AMPLIFIERS 


(Continued from page 403) 


These directions cover all the normal 
faults experienced with Loftin-White an- 
plifiers, and, with their aid, it should be 
a comparatively simple matter to restore 
this type of amplifier to operating condition. 
In order to enable the Service Man to 
check against normal conditions in these 
amplifiers, correct voltages for the circuit 
of Fig. 1 are given below. 

Normal Voltages: 0-1, 10 volts; 2-1, 8 
volts; 0-2, 2 volts; 3-1, 16 volts; 4-1, 36 
volts; 5-1, 135 volts; 7-5, 250 volts; 5-8, 
25 volts*; 8-1, 30 volts*; (*Misleading, due 
to current drawn by meter). 
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SELECTIVITY 


(Continued from page 404) 


channels separated by 10 ke. from one an- 
other. This does not mean that there is a 
definite space in which the response char- 
acteristic of a receiver may overlap with- 
out running into interference, for, as_ it 
was shown that a station at 1000 ke. modu- 
lated at 5000 cycles has side-bands between 
995 and 1005 ke., a station on 990 ke. has 
side bands extending from 985 to 995 ke., 
and a station at 1010 ke. has them between 
1005 and 1015 ke. The spectrum is thus 
occupied continuously, as shown in Fig. 4. 
If, however, we could design a circuit of a 
type having a characteristic of 
ideal character—rectangular in form—we 
might have an extremely poor numeric se- 
lectivity. 

In Fig. 2, the response of a “band- 
selector” is shown in comparison with the 
ideal. Note that the wide response at the 
peaks has no effect upon the adjacent chan- 
nel selectivity whatever—it is the petticoats 
of the response curve where it slopes outside 
the ideal demarkation that will affect the 
adjacent channel selectivity of the receiver. 
A multiple arrangement of coupled = cir- 
cuits or “band-selectors” will aid in obviat- 
ing this difficulty, since the numeric selec- 
tivity still enters into the arrangement. The 
problem may also be solved by the use of 
coupled circuits in the intermediate sys- 
tem of the “super” which operate at the 
175 ke. 

By means of careful design and by the 
use of a number of coupled circuits we have 
won out over the two related problems of 
numerical and adjacent channel selectivity. 
But we have not finished—for the super- 
heterodyne has a little trick of its own 
awaiting us. 


response 


Image Frequency Selectivity 

It is easy to understand that if a local 
oscillation of 1175 ke. will interact with a 
signal of 1000 ke. to produce a 175 ke. re- 
sultant, that the same local oscillation inter- 
acting with a signal of 1350 ke. will also 
produce a signal of 175 ke. Under such 
circumstances, the intermediate frequency 
amplifier will find itself with two signals of 
175 ke, and will amplify both without dis- 
crimination. What? You say that the re- 
ceiver is tuned only to the 1000 ke. signal? 
That is quite so—but if the 1350 ke. signal 
were from a powerful local, a certain amount 
might leak through the preliminary tuned 
circuits to the first detector and if the 1000 
ke. signal were weak and distant, the 1350 
ke. signal might well appear at the first 
detector equal in intensity to the desired 
signal. The only answer is the inclusion of 
it high degree of numeric selectivity prior 
to the first detector. It is for the sake of 
this needed selectivity more than for need 
of the additional gain, that the modern 
superheterodyne receiver has a_ stage of 
radio frequency amplification ahead of the 
lirst detector. 


Cross Talk and Beat Interference 
Because of certain effects, even this first 
R.F. tube requires consideration of the 
amount of selectivity included in the circuits 
between it and the antenna. We have found 





that there are three distinct kinds of selec- 
tivity insofar as the modern 
concerned; but there are two more factors 
to discuss before we can close the issue 
entirely. 

An overloaded tube, or a tube operated 
with a large negative bias, has a remarkable 
number of frequency components in its out- 
put. Modern receiver designers must bear 
this in mind in working out their problems. 
The output of the second detector has large 
components of the second and third har- 
monics of the intermediate , frequency. 
Higher order harmonics—the fourth, fifth, 
etc.—are of low intensity and need not be 
considered. 


receiver is 


The intermediate frequency of 
175 ke. was chosen, among other reasons, for 
the fact that none of its harmonics of lower 
order than the fourth, are of broadcast fre- 
quency, and consequently feed-back of har- 
monics from the detector output to the an- 
tenna cannot affect the receiver 

If a strong off-frequency local station in- 
troduces a high voltage across the grid of 
the first R.F. tube which is sufficient to 
operate it on a portion of its characteristic 
favorable to the production of harmonics, 
etc., modulation of the desired signal by 
the harmonics of the undesired local signal 
will take place, with the result that the 
final undesired modulation will be super- 
imposed upon the desired one. Where this 
occurs in the plate circuit of the first tube, 
no amount of selectivity in subsequent cir- 
cuits can remove it. This means that it is 
necessary to have a certain proportion of 
our selectivity included in the circuits be- 
tween the antenna and the grid of the first 
R.F. stage. 

Again we must consider the fact that 
two strong local signals can beat together 
in the tube circuits to produce additional 
components in the same’ manner that the 
superheterodyne produces a 175 ke. signal. 
Thus a signal at 550 ke. and another at 710 
will have components of 160 and 1260 ke.— 
the latter frequency lying within the broad- 
cast band. Characteristic of such a signal 
is the fact that it carries the double modu- 
lation of the two stations superposed one 
upon the other. Such an admixture occurs 
in the tube circuits and not in the antenna, 
consequently the effect may be avoided, as 
shown before in the case of cross-talk be- 
tween a desired and an undesired signal, 
by the inclusion of a high order of selec- 
tivity between the antenna and the grid 
of the first tube. 

Selectivity has been shown to be definable 
under three different premises, as, numeric, 
adjacent channel, and image frequency se- 
lectivity; and the latter definition applying 
to superheterodyne receivers only. The two 
effects of cross-talk and beat interference 
have also been shown to demand the inclu- 
sion of a definite kind of selectivity in the 
circuits. Selectivity has then become some- 
thing quite different from what it was orig- 
inally supposed to be, and the attempt to 
achieve the ideal characteristic in the re- 
sponse of receiver systems can be said to 
have led to a situation where selectivity (ad- 
jacent channel) and quality run hand in 
hand. 
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PORTABLE SOUND RECORDERS 


factor in overcoming microphone fright with 
the result that better records are made. The 
potential possibilities in this field are quite 
apparent when it is observed that every 
single family is a good live prospect, not 
for just one call but for repeated calls. 

At parties, portable recording has proved 
itself to be a great source of entertainment 
and, at the same time, a big’ money-maker 
for the person making the recordings. In 
the past it has been the custom for the 


(Continued from page 414) 


host or hostess to buy souvenirs to give 
their guests as mementos of the occasion, 
hut now portable recording steps in to give 
the guests the thrill of hearing their voices 
as others hear them and at the same time 
gives them a living record of the occasion. 
Appropriate labels for the records can be 
made for the party souvenirs, which will 
vive them a sort of exclusiveness so that the 
host will feel that he is giving to his guests 
something personal rather than just a dise. 


At banquets, speeches can be recorded 
for the speakers themselves or for the guests, 
while at church fairs and bazaars, record- 
ing booths can easily be set up and business 
solicited in much the same manner as at 
studios. Students of music, who in the past 
have been reluctant to go to the studio for 
recording on account of the inconvenience 
of carrying their instruments, are excellent 
prospects, because the studio can now | 
easily brought right into their own homes 
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Schematic circuit of the equipment within the amplifier case of the Portable Sound Recorder. 


obtained by reversing the 


Fig. 1 





Microphone current readings for cither button are 
position of the plug of the 3-conductor cord. The filtering shown is very important. 





Thinking of Making 
EXTRA Money in spare time? 


Servicing Electric Refrigerators Brings Many Easy Dollars 


$= .00 The 
Copy 





- 


The First 
Complete Refrigeration 
Service Manual Published 


HIE idea of electricians, radio service men and other mechanically inclined men, servicing refrigeration 
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with no inconvenience to them. It is readily 


that visits of this nature can become 
regular part of the student's courses. 
One of the applications -of 

the portable service is the recording of wed- 


secur 


most unique 


ding ceremonies. By the use of a double 
turntable, the complete ceremony can be 
easily recorded and the writer has been 


informed by one firm that is doing this sort 
of work, that not one single bridal couple 
approached has refused to have their cere- 
recorded. 

The above applications are just a few 
of the money-making off-shoots of record- 
ing. ‘There is no doubt that an enterpris- 
ing and energetic technician can find many 
uses for portable recording that will 
dso prove profitable. 


mony 


more 


Compactness 
Any portable recording apparatus should 
be made so compact that it is not bulky in 


carrying. It should be so light that who- 
ever is to carry it can do so without undue 


effort. It should be sufficiently rugged to 
withstand the many jars of transportation 
without any mechanical or electrical dam- 
age being done. Finally, the units should 
le so arranged that they can be connected 
together with certainty in a minimum of 


time. The equipment should be capable of 
picking up, amplifying, and recording a 


fairly wide band of frequencies (the fre- 
quency response ‘curve of the amplifier 
should be substantially flat, because of the 
necessity of making recognition 
sible). 

The three-stage amplifier illustrated in 
Figs. A and B of three separate 
units, each built upon a separate panel with 
all the panels being the same in size. These 
units are supported one over the other by 
four threaded steel rods which pass through 
holes at the corners of the panels. 

This construction has several important 


voice pos- 


consists 


advantages. Any unit which becomes de- 
fective or out of date may be easily re- 


placed. There is a minimum of unoccupied 
space because the parts of one panel may 
be arranged to fit down into the unoccupied 
space of the others. As examples of this, 
note the by-pass condensers on the bottom 
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is used for the common ground connection 
in the system. 

The lower unit is the power supply; the 
middle unit, the three-stage amplifier; and 
the top unit, the switching panel which holds 
the microphone input transformer and cur- 
rent-indicating meter. Two °27-type tubes 
are used in the first two stages, and two °45- 
type tubes are used in the push-pull power 
stage. 

The the power 
carefully chosen for weight, size, and resist- 
ance. The latter figure must not 
300 ohms per choke to permit a satisfactory 
voltage supply. An_ electrolytic 
was used for filtration because it 
small size and weight with high capacity. 

Four wires connect the power supply to 
the amplifier. The two outer leads supply 
°27 and °45 filaments. The two inner 
between the lower units are the plus and 
minus of the “B” supply. The minus con- 
nection is used in addition to the 
work for the sake of certainty. 

As shown in the diagram of the amplifier, 
Fig. 1, the grid and plate circuits of the 
tubes are isolated from each other electri- 
cally by a condenser and resistance filter 
network. This results in the greatest pos- 
sible amplification without circuit oscilla- 
tion. <All of the important wiring in the 
three units is made with shielded wire, with 
all of the shields grounded. ‘This precau- 
tion is absolutely necessary in the switching 
panel. 

Note the angle at which the microphone 
transformer is tilted in the upper panel, Fig. 
B. This is for reducing the A.C. hum 
picked up from the power transformer and 
chokes. This microphone transformer is as 
far from the power transformer as it was 
possible to locate it. With the transformer 
as shown, the hum picked up is sufficiently 
small not to be noticeable. 

The switching arrangement is such that 
in one position the various units are 
nected for recording, and in the opposite 
position they are then connected for playing 
back the record through a speaker. In 
either the playback or the neutral position, 
the battery circuit supplying the microphone 
is open. The milliammeter is 
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of the middle unit and the switch on the permanently in one of the microphone legs. 
upper unit, Fig. B. The metal framework (Continued on page 432) 
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-ER-O-SLEY 


New Pentode Output, Variable Mu 


SUPERHETERODYNE 


Sve 


Complete 
with Tubes 





The Crosley 
LITLFELLA 


See fhe NEW CROSLEY LITLFELLA ’ 5-tube 
table model SUPI RHETERODYNE radio receiver, incorpo- 
rating big set features yet housed in an exquisite cabinet of 





choice walnut veneers, 17 inches high. Pentode output, vari- 
able Mu tube full floating moving coil dynami speaker 
continuous (steples static and tone control, c¢ mbine 1 vol 
ume control and on-off switch, illuminated dial with vernier 
dris wh features as these make The Crosley LITLPELLA 
the greatest of all radio = Only $36.36 ¢ 

Also The ¥? ITLUOY, a 35” lowboy plete 
model with ime typ@ dun is $48. 50 wit h 

elling for bane All tube 


Push-Pu Pull ~Pentode Output 
SUPERHETERODYNE 
- Wi) The Crosley 


PLAYBOY 
8 TUBES 


492 


with 8 Tubes 
Complete 

















An exquisitely 
inches high, 
tode output 
type Crosley full floating me 


designed all wood compact table model, 17 
housing the new Crosley 8-tube push-pull Pen- 
variable Mu, Superheterodyne chassis with latest 
wing coil dynamic speaker lwo 
Pentode output tubes connected in push-pull; 
two variable Mu tubes; continuous (stepless) variable stati 
and tone control; illuminated hairline shadow dial with 
vernier drive; combined volume control and on-off switch: 
full floating moving coil dynamic speaker. Priced at : 
low. Also console models. The CHEERIO at $56.00. The 
MERRY MAKER at $75.00, the ANNOUNCER 
the PLAYTIME (Electric Clock Model) at $95.00, incorpo- 
fating the same type SUPERHETERODYNE chassis, com- 
plete with tubes Never before such radio values! 


Push-Pull Pentode Output 
SUPERHETERODYNE 
with METER TUNING anp 


Automatic Volume Control 


five-element 





The Crosley 


TENSTRIKE 





09 


Complete 
with 10 Tubes 





ad 
An unusuall and powerful table model radio ree 
10-tube push-pull Pentode O 

SUPERHETERODYNE chassis with ME Th “i 
Auditorium Size Crosley full floating 1 ing 
Stump walnut eneer fror t panel 
overlay Top. =: and pit.sters of walnut 
i” wide, 10” deep 


Complete 
is $99. 50 with 

10 Tubes 
Prices Slightly Higher) 


Crostey Rapio Corporation 


Powe. Crostey, Jr., President 
Home of “‘the Nation's Station—WLW Cincinnati 


YOU'RE THERE WITH A CROSLEY 
& 


| o 


attractive 
ceiver incorporating the 
variable Mu 
TUNING and 
coil dynam 
with burl may 
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earn Chemistry 


Dr. Sloane Will Teach 
You in YourOwnHome 


Chemistry _ offers 
those who are am- 
bitious and willing 
to apply  them- 
selves conscien- 
tiously, the great- 
est opportunities 
of any vocation 
today. Industrial 
firms of all kinds 
pay tempting sal- 
aries to get the 
right men. Oppor- 
tunities abound on 
every hand, 


Now Is the Time 
to Study Chemistry 


Never before has the world seen such 
splendid opportunities for chemists as exist 
today. In factories, mills, laboratories, 
radio and electrical shops, industrial plants 
of all kinds, chemistry plays a_ vital part 
in the continuation and expansion of the 
business. No profession offers such oppor- 
tunities and the next ten years are going 
to show the greatest development in this 
science that this country has even seen, 


You Can Learn at Home 
Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone, no matter how 
little education he may have, can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 








T. O’Conor Sloane 
A.B., A.M., Ph.D.. 
LL.D. 











Easy Monthly Payments 


You do not have to have even the whole 
price of the course to start. You can 
pay in small monthly amounts, earning 
the cost as you go along. ‘The tuition is 
very low, and includes your laboratory out- 
fit—there are no extras to buy with our 
course. 


Experimental Equipment 
Given to Every Student 


We give to every student without addi- 
tional charge his chemical equipment, in- 
cluding fifty pieces of laboratory apparatus 
and supplies and forty-two different chem- 
icals and re-agents. 


Tuition Price Reduced 


tesides furnishing the student with his 
Experimental Equipment, we have been 
able, through the big increase in our student 
hody, to reduce the cost of the course. Write 
today for full information and free book, 
“Opportunities for Chemists.” 


Mail the Coupon NOW! 


CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 


HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 
CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 Park Place, New York, N. Y. 


Please send me at once, without any obligation on 
my part, your free Book ‘“‘Opportunities for Chemists,”’ 
and full particulars about the Experimental Equipment 
given to every student. Also please tell me about your 
plan of payment. 
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THE TELEPIANO 


(Continued from page 402) 


each key circuit of the receiving piano is 
provided with a signal sustaining device 
which maintains the current in the key- 
actuating solenoid during one revolution of 
the commutator brush, the being 
repeated as long as the broadcast artist 
holds any key or keys down; for long or 
for staccato notes. 

The broadcast artist can modulate any 
desired note at will by an additional mecha- 
nism, the details of which are not shown 
in the diagram for the sake of simplicity. 
Thus, for the first time in the mechanical 
piano field the music with slow crescendo, 
etc., effects is rendered exactly as played. 
This type of modulation requires an addi- 
tional set of contacts, shown in Fig. 1, and 
also in Fig. B adjacent to the arm of the 
inventer, Mr. Watson. ; 

The new invention will be marketed in 
several forms or models. An attachment 
will be sold to present owners of pianos, 
the keys of which are seldom dusted at pres- 
ent and less often played. Then there will 
be the complete Radio Telepiano delivered 
intact. Probably the most popular form 
will be a compact, keyless instrument in a 


process 























SENDING TELE PIANO 
KEY OF MIDOLE C™~ 
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(KEY NOW DEPRESSED 
KNEE LEVER (MODULATION CONTROL } 




















y SOFT PEDAL 


——s - LOUD PEDAL 


Fig. 1 


Circuit arrangement of the “Telepiano.” 




















— 








cabinet somewhat Sike the better-class radio 
set of today, and such an instrument would 
be highly desirable for those music-lovers 
who must conserve space, notwithstanding. 


PORTABLE SOUND RECORDERS 


(Continued from paye 431) 


To read the current in the other leg, it is 
only necessary to reverse the microphone 
plugs. 

The amplifier is cushioned from me- 
chanical shock by means of sponge rubber 
underneath and on the threaded steel rods. 

The carrying case is of black imitation 
leather. The dimensions are 9x 12x 18 in., 
and the total weight is about 30 pounds. 

Turntable and Level Indicator Case 

The volume indicator panel is located in 
the turntable carrying case so as to mini- 
mize the number of wires between the ampli- 
fier and the recorder. 

A 250,000-ohm potentiometer, R12, Fig. 2, 
is used for varying the input signal to the 
tube, thus controlling the swing of the 
indicating needle. This potentiometer is 
purposely located inside the case so that 
once the setting is made, there is no chance 
of accidentally changing it. A 50-ohm rheo- 
stat, R15, controls the filament voltage on 
the level indicator, while the plate voltage 
is controlled by a  10,000-ohm _potentio- 
meter, R13. 


In this turntable case are located two 
ordinary plug receptacles connected in 
parallel. One of these connects to the main 


lighting circuit, while the other suplies A.C. 
to the amplifier. The output of the ampli- 
fier is connected to the cutting-head by 
means of a cord and plugs, the latter being 
colored blue to differentiate them from the 
three microphone plugs which are red, green, 
and black. The color system is used to 
facilitate the making of the connections 
when speed in setting up is necessary. Phone 
receptacles are provided in the amplifier 
for monitoring purposes. 

The dimensions of this case are 9x 13x 18 
in., and its total weight is about 25 pounds. 
It is made of the same material as the 
amplifier case and one man can easily carry 


both of these cases. 

This about concludes the discussion of 
this money-making branch of recording, and 
the writer invites any correspondence per- 
taining to Instantaneous Recording. Write 
only on one side of the paper and enclose a 
self-addressed stamped envelope. 


List of Parts 
(Amp.irier) 
One Jewell, 0-50 ma. milliammeter, M1; 


One Thordarson microphone — transformer, 
Tl; 
One Sangamo Ist stage A.F. transformer, 
T2; 


One Sangamo push-pull input transformer, 
T3; ” 

One Sangamo push-pull output transformer, 
T4; 

Two Electrad 20,000-ohm resistors, R2, R5; 

Two Electrad 1,000-ohm resistors, R3, K6; 

One Electrad 30,000-ohm resistor, R4; 

One Electrad 50,000-ohm resistor, R7; 

One Electrad, 1,-meg. potentiometer, R8; 

One Electrad 10,000-ohm potentiometer, R9; 

One voltage divider, R10; 

One Aerovox 2-section condenser unit, 2 mf. 
and 200 v. (per section), Cl, C3; 

One Aerovox 2-section condenser unit, 2 mf. 
and 400 v. (per section), C2, C4; 

One Aerovox filter condenser block, 2, 4, 8 
mf., respectively, C7, C8, C9; 

Two Thordarson filter chokes, CH1, CH?2: 

One Thordarson power transformer, PT1; 


(Turntable Case) 


One Electrad 1,-meg. potentiometer, R12; 

Two Electrad 50-ohm resistors, R14, R15: 

One Akra-Ohm 10,000-ohm resistor, R16; 

One Electrad  10,000-ohm __ potentiometer, 
R13; 

One turntable and feed-screw, TT1. 

One Jewell, 0-5 ma. milliammeter, M2; 
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A BEGINNER’S 
SET ANALYZER 


(Continued from page 410) 


sistor, and adjust so that type °80 tube reads 
not quite full scale before button is pressed. 
Using a 15-ma. scale (as we did) the re- 
sistor was adjusted to make a good type 
‘80 tube read about 13 ma. 

Four sets of leads are required as fol- 
lows: An A.C, 2-wire cable terminating in 
plugs at either end; a set of test leads, com- 
prising two wires terminating in plugs; a 
screen-grid test lead terminating in a screen- 
grid clip at one end and a panel plug at 
the other; and a standard 5-wire analyzer 
cable. 


List of Material 


One A.C. outlet socket; 

Three 5-hole tube sockets; 

Four 4-hole tube sockets; 

One ,meter (used 0-5 ma.; 
ma.) 3 

One phone jack; 

Seven pin jacks; 

‘'wo push buttons; 

Four D.P.S.T. push button switches; 

Two D.P.D.T. jack switches (Sw. No. 1 and 
No. 2)3 

One power transformer made out of old 
Freshman transformer; 

One rheostat 200—250 ohms R1; 

One 400-ohm resistor R8; 

Two 10,000-ohm resistors Kl and R2; 

One 40,000-ohm resistor R3; 

One 60,000-ohm resistor R4; 

One 2250-ohm resistor R5. 


recommend 0-1 


PHOTOELECTRIC SORTING 


ATEST on the list of accomplishments 
of the light-sensitive cell is its use in 
a machine for sorting file cards. 

Accounting departments will find this 
“one-eyed robot” an effective assistant. The 
machine, designed by Douglass A. Young 
of the Westinghouse Electric and Mfg. Co., 
was developed in response to a demand for 
a machine which would sort and file bill 
stubs at the rate of several thousand per 
day. 

Previous methods of sorting included the 
use of punch marks in locations coded for 
the particular routing to be obtained. The 
limitation of this method is the number 
of combinations possible—only a few hun- 
dred. The new photoelectric method makes 
available, according to Mr. Young, over 
100,000,000 combinations,—on a card meas- 
uring only 1144 x 314 in. long (still leaving 
sufficient room for the name and address 
of the customer) | 

In a few words, the photoelectric method 
of card sorting may be described as a sys 
tem of selection through the operation of 
a number of relays actuated by the light 
reflected into a single photoelectric cell from 
a card carrying along one side of a surface 
a number of short, black lines. These are 
arranged as to frequency and relative spac- 
ing in accordance with the predetermined 
coding for a given routing of the file card. 

This opens a new field of installation and 
maintenance by the man who is familiar 
with photoelectric cells and their associated 
apparatus. 
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MORE MONEY 





if they knew how to go about it. There 
tricks in all trades and radio 


service offers tremendous possi- 


Many service men could double their incomes 


of others in the industry and make a bigger 


income. 
Brim Full of 





bilities. Often a hint from an 
old-timer will make hundreds 
of dollars for you. Here is a 
book which you can have for 
the asking—a book which every 
radio service man should read, 
It tells you how to make more Guild 
money out of radio service. > Tae 
There are secrets which ‘“‘old 

timers” have learned through 
years of experience. You can The 
have the benefits of these. You 


book will be sent to you with- 
out any obligation of any kind 





Radio Service 
Men’s Guild 


The work now being done 
by the Radio Service Men's 


undertaken because the 
need for practical 
training for radio 
You can help These are a few of the sub- 


business 
service men 

by sending in 
offer made below is 


entirely without cost to public on radio service—Value 


for the ‘“‘good 
of the service.”’ 


acts 
This book was written by a man 
who has probably had more ex- 
perience than any one else in 
the industry. It tells you in 
simple language the principles 
for profit and practices which made him 
outstanding figure in the 
radio world that he is today. 


suggestions, 


jects fully covered: Selling the 


lon” yav —y, % you. There are no dues of Personality Newspaper ad- 
ac t pay a penny—you don’t no payments of any kind Busi bs, ; 
promise to pay any -for this It is done vertising susiness literature 


Types ot service letters—Elec- 


tric signs—Making tubes busi- 








with our compliments if you 
will sign and send in the 
coupon. 





Y) 


It is part of our plan to help inde- 
pendent radio men profit by the experience 


ness luilders. 

This book is for service met 
only and will be sent FREE and fully postpaid 
upon receipt of the coupon completely filled in. 





RADIO SERVICE MEN’S GUILD 
1261 Fullerton Avenue 

Chicago, Illinois 
You may send me 
Out of Radio Service” 
fully postpaid. (Please 


your book “Making Money 
absolutely FREE and 
answer these simple 
questions) : 

What radio training have you had? 
No. of years in radio? 

Do you give radio all your time? 
Have you a store?........... 
if so whom?... 


Do you work for some one else, 


Name 





SHORT-WAVE STUFF!! 


onest - WAVE WAVE- 
METER. Simple to Use. 
Makes stations easy to find. 
nge: 15 to 250 Meters. 
Accurate. Shielded. Cali- 
bration Remains Constant. 
Checks Kegenerative Re- 
ceivers, Coil and Condenser 
Ranges, Transmitters, ek 
Complete Wavemeter, with 
Coils, Calibration Chart and 
Full Instructions List, $15. 
Your Special Price, Post- 
we. $8.95 . . .Ham-Band 
eter. Like above. % of 
it accuracy. With Cali- 
brated Coil for any One 
a A oe ms Ms Add 
$2.00 for each extra and des UILD A 
SHORT WAVE AND TELEVISION. "set ‘viins. a Set of 
eur COMPLETE PLANS listed below: One-Tube 
(Also shows how to use this set as Adapter, or superhet 
Converter), @0c . . . $10 Two-Tube Set (Also shows 3- 
Tube Hookups), 65¢ Latest Four-Tube Set with 














Pentode, 75. One-Stage } F. Amplifier, connect 
ahead of Any Short-Wave Set, 4c. . . Two-Stage R.F. 
(TUNED) <ame as one-stage but 2 tubes, 50 . 
Adapter Plans, 35¢... 10 Re Plans for re Short: 
Ware Peper, ‘ the Dope! EA TO 
BUILD! TOT. $4 ion i of Above Plans, $2 +4 Bills. 
First Three , BK, $1 Bil 


DELFT RADIO 





524 Fairbanks Ave. Oakland, Calif. 














RADIO DEALERS 
RADIO SERVICEMEN 
NEW 
Radio Handbook 


CONTAINING: 
Technical Information. 
Volume Control Guide. 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 


Sent postpaid anywhere for only 


25 Cents 
Specials from our Catalog 
Atwater Kent 37 Block with chokes | 
Atwater Kent 27 Transformer, ea. § $2.95 
Majestic Super “B” Eliminator Block | $2.10 
Electrolytic 2 anode Condenser, ea. § . 
Hard to Get Parts—We have them 


Send us your Repair work for estimate. 


Grant Radio Laboratories 


6519 South Halsted Street, Chicago, Ill 
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Hot off the press! 


The NEW RADIO and TELEVISION 
DATA DIGEST and ANALYSIS 


Television 
DIGEST 





Complete Specifications and Detailed 
Facts About All the New Lines... 
This condensed Radio and Television Di- 
gest contains all details as to What's New 


in Radio and Television for the season 
1931-1932. Every radio dealer, whole- 
saler, manufacturer, mechanic, service 


man and radio ian will want one or more 
copies. 

It contains complete specifications on 
everything in radio, such as prices, sizes, 
types (including midget and automobile 
radios), speakers, tubes, cabinet dimen- 
sions and the names and addresses of 
radio set manufacturers together with 
their trade marks. In fact everything that 
is required to keep abreast of the rapid 
changes and developments in the industry. 


Every Radio Man Needs a Copy 
It makes little or no difference which 
branch of the radio industry you are ac- 
tively engaged in or whether you are just 
a radio enthusiast, you will treasure your 
copy of this valuable book. It may be 
used as a buying guide or a selling guide, 
-as a service guide or as a trouble shoot- 
ing guide. As a matter of fact its uses 
are so universal that you will wonder 
how you ever got along without one when 
you have put yours to use. 


The Only Book of Its Kind 

We know of no other source of informa- 
tion that is so concise and valuable to the 
progressive radio man. It tells at a 
glance who makes radios with electric 
clocks —who makes midget receivers and 
all there is to know about them,—what 
receivers are featuring, automatic tuning,— 
what types of tubes the new models are 
using.—what television sets are on the 
market. In fact, nothing in radio need 
go unanswered from the moment. you get 
your copy of this marvelous book. 


once 


National Radio Trade Directory, Dept. O 
Fourth Ave. and 23rd St., N. Y. City. 

Hlere’s my two dollars. Reserve a copy of your 
1931-1932 Radio and Television Data Digest 
and Analysis for me and let me have it as soon 
is possible. 


NAMC coccccccccccccccccccccccccccseceesecs 


Address CORREO EHH EH EEE H EEE EES 


CRF saceves cocccceccccs AMRcccceccccccces 
BusinesS sesccccccccccccccccccscccccccccess 
Company 


CORREO EEE EEE HOHE EEE Ee 


Position 
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MAGIC IN METERS 


(Continued from page 407) 


internal resistance as compared to a D.C. 
instrument; consequently, care must be used 
in the selection of the series resistor since 
its power rating must be taken into consid- 
eration. The resistor should have a power 
rating of at least twice the power consumed 
in order to insure constant accuracy over 
extended periods of time. 

The formula used to find the value of 
the series resistor, as shown in Fig. 1, is 
used for A.C. as well as for D.C. meters. 

A.C. meters may be used to measure po- 
tential difference both in A.C. and D.C. 
circuits. When A.C. meters are used in 
D.C. circuits, polarization of the magnetic 
parts of the instrument may cause erroneous 
results; therefore, two readings should be 
obtained, one with reversed polarity, and 
the average of these two readings used as 
the correct value. 


Power Rating of Multipliers 


In D.C. milliammeters having a range of 
0-1 milliampere, the power rating of the 
Referring to Fig. 8 
where it was found that the value of Rm 
was 499,980 ohms or approximately 500,000 
ohms, it will be instructive to determine 
the energy dissipated in this multiplier: using 
the formula 

P — I? R, we find 
P — .000001 x 500,000 
P — 0.5-watt. 


series resistor is low. 


In this case, a stock resistor rated at one 
watt would prove satisfactory. 

The lower sensitivity of alternating cur- 
rent meters with their lower values of in- 
ternal resistance places a greater current 
demand on the series resistor. The Jewell 
model “78” 0-15 volts A.C. meter has an 
internal resistance of about 750 ohms and 
a sensitivity of 50 ohms-per-volt. To mul- 
tiply this scale so as to indicate 150 volts, 
the scale reading must be increased 10 times. 
The value of the multiplier is 


150 
Rm = 750 — — ] 
15 
Rm — 750 x 9 
Rm = 6,750 ohms. 
Since the total internal resistance of the 


meter is 750 ohms, and the maximum range 
is 15 volts, then 


15 
I = —— = 0.02-ampere 
750 


as the current consumed by the meter. 

If the multiplying resistance is 6,750 ohms, 
and the current for full scale 
deflection is 0.02-ampere, then the power 
dissipated 


consumed 


P = IR 
P = .0004 x 6750 — 2.7 watts. 
This resistor should have a_ rating of 


about 5 watts, especially where the multi- 
plier is used in an enclosed case with poor 
ventilation. In where a 
used, whether it be in series or shunt with 
a meter, care should be taken to keep the 


cases resistor is 


power dissipated through the 
its rated value. 


resistor below 
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Fig. 10 


A voltmeter of the “1,000-ohms-per-volt” type; 


unit MA is a 0-1 ma. milliammeter. 


Condensers as Multipliers 

Capacitors as multipliers may only be 
used in alternating current circuits. The 
circuit of Fig. 11 shows the multiplying 
capacity C in series with the meter A; the 
resistance of the meter is indicated at Ry 
and the reactance of the condenser Xe. For 
60-cycle work, the inductive reactance of the 
meter may be ignored, the total impedance 
of the series circuit becoming 


z= VRv2+ Xc2 
Xe being the reactance of the condenser in 
ohms and is found from the formula 





1,000,000 
Xe = ——__—_ 
6.28xfxC 
One of the best ways to find the value of 
capacity required is to first obtain the mul- 
tiplying ratio. For instance, it is desired 
to increase the range of meter V, Fig. 11, 
having a voltage scale of 15 volts and a 
resistance of 750 ohms, to 250 volts; the 
multiplying factor is 
250 
— — 16.6. 
15 
Since the resistance of the meter is 750 
ohms, and the multiplier ratio is 16.6, then 
the reactance of the condenser must be 16.6 
x 750 or 12,450 ohms. 
The capacity of the condenser then is 
1,000,000 1,000,000 
c=- ————- = —— — ().2-mf. 


6.28x fx Xe 376.8 x 12,450 





The total circuit impedance may be found 
from the formula 





Zz = V 75024 12.4502 
Z = 12,479 -0HMS 


To determine the multiplication ratio as 4 
check for accuracy, 
Z 12,479 
=-—— = 164 
Rv 75 
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Thus we find our results check with our 
original calculations and, providing that the 
capacity of the condenser is as indicated 
on the label, satisfactory readings will be 
obtained as long as the frequency is not 
changed. 

Another version of a universal meter has 
been developed by the engineers of the 
Shalleross Mfg. Co., using the circuit shown 
in Fig. 12. This arrangement results in a 
meter which can be used both in D.C. and 
A.C. circuits with voltage ranges of 5, 10, 
50, 250, 500 and 1,000 volts; and current 
ranges of 1, 5, 25, 100 and 500 milliamperes. 

All voltage scales have a sensitivity of 
1,000 ohms-per-volt, and the current scales 
operate on a five-volt drop. 

A single pair of binding posts is pro- 
vided, and the various current and voltage 
ranges are controlled by the switches. The 
change from A.C. to D.C. measurements is 
made by the switch A.C.-D.C. The change 
from current to voltage measurements is 
made by the switch “MA.” or the voltage 
selector switch “V.” 

If the switches are not properly set, a 
cautionary deflection of the needle will be 
noted, or else the fuse will blow. Otherwise, 
the safety key may be pressed and the meas- 
urement obtained. The danger of destroying 
a meter by failure to reset switches when 
changing from one application to another 
is minimized in this circuit by the cautionary 
deflection, the fuse, and the safety key. 


REFERENCE TABLE 

For the convenience of Service Men, the 
following information concerning the re- 
sistors associated with various types of 
commercial meters is given. 

The first value given is the range for a 
particular type of meter; the second is the 
value of the internal, or external (indicated 
by *), associated resistor for the stated 
range. 


J 
( Rv Xe y] 
a : 

4 


Fig. 11 
This illustrates the use of condensers as A.C. 
meters multipliers. Resistors Rv and Xc are 
merely symbolic of V and C, respectively. 
































Jewell Model 88 D.C. Milliammeter 
Secale Range, 0-1 ma., resistance value 
(approx.) 30 ohms; 0-1.5 ma., 30 ohms; 
0-2 ma., 25 ohms; 0-3 ma., 20 ohms; 0-5 ma., 
12 ohms; 0-10 ma., 7 ohms; 0-15 ma., 5 ohms; 
0-25 ma., 3 ohms; 0-50 ma., 1.5 ohms; 0-75 
ma. 1 ohm; 0-100 ma., .75-ohm; 0-150 ma., 
J-ohm; 0-200 ma., .37-ohm; 0-250 ma., .3- 
ohm; 0-300 ma., .25-ohm; 0-500 ma., .15-ohm. 
Jewell Model 78 A.C. Milliammeter 
Seale Range 0-25 ma., resistance value 
(approx.) 250 ohms; 0-50 ma., 120 ohms; 
'-75 ma., 35 ohms; 0-100 ma., 15 ohms; 0-150 
ma., 6 ohms; 0-200 ma., 3 ohms; 0-300 ma., 
15 ohms; 500 ma., .7-ohm. 
Jewell Model 78 A.C. Ammeter 
Scale Range 0-1 amp., resistance value 
(approx.) .2-ohm; 0-1.5 amps., .15-ohm; 0-2 
amps., .06-ohm; 0-2.5 amps., .05-ohm; 0-3 
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amps., .022-ohm; 0-5 amps., .007-ohm; 0-10 
amps., .004-ohm; 0-15 amps., .002-ohm; 0-20 
amps., .001l-ohm; 0-30 amps., .001-ohm; 0-40 
amps., .001-ohm. 


Jewell Model 78 A.C. Voltmeter 

Scale Range 0-1.5 volts, resistance value 
(approx.) 10.5 ohms; 0-3 volts, 21 ohms; 
0-5 volts, 50 ohms; 0-10 volts, 160 ohms; 
0-15 volts, 750 ohms; 0-20 volts, 1,000 ohms; 
0-25 volts, 1,250 ohms; 0-30 volts, 1,500 
ohms; 0-50 volts, 4,000 ohms; 0-75 volts, 
6,000 ohms; 0-100 volts, 8,000 ohms; 0-150 
volts, 15,000 ohms; 0-300 volts, 30,000 ohms; 
0-500 volts, 50,000 ohms; 0-750 volts, 75,000 
ohms; 0-1,000* volts, 100,000 ohms. (* Ex- 
ternal resistors.) 


Jewell Model 78 A.C. Voltmeter 
(double range) 
Seale Range 0-3 volts, resistance value 
(approx.) 48 ohms; 0-15 volts, 240 ohms. 
Jewell Model 88 D.C. Voltmeter 
Seale Range 0-3 volts, resistance value 
(approx.) 300 ohms; 0-5 volts, 500 ohms; 
0-8 volts, 800 ohms; 0-10 volts, 1,000 ohms; 
0-15 volts, 1,500 ohms; 0-20 volts, 2,000 ohms; 
0-25 volts, 2,500 ohms; 0-30 volts, 3,000 
ohms; 0-50 volts, 5,000 ohms; 0-75 volts, 
7,500 ohms; 0-100 volts, 10,000 ohms; 0-150 
volts, 15,000 ohms; 0-300 volts, 30,000 ohms; 
0-500 volts, 50,000 ohms; 0-750 volts, 750,000 
ohms; 0-1,000 volts, 100,000 ohms; 0-1,500 
volts, 150,000 ohms. 
Weston Model 301 Milliammeter 
Seale Range 0-1 ma., resistance value 
(approx.) 27 ohms; 0-1.5 ma., 18 ohms; 0-2 
ma., 18 ohms; 0-5 ma., 12 ohms; 0-10 ma., 
8.5 ohms; 0-15 ma., 3.2 ohms; 0-20 ma., 1.5 
ohms; 0-25 ma., 1.2 ohms; 0-30 ma., 12 
ohms; 0-50 ma., 2 ohms; 0-100 ma., 1 ohm; 
0-150 ma., .66-ohm; 0-200 ma., .5-ohm; 0-300 
ma., .33-ohm; 0-500 ma., .2-ohm; 0-800 ma., 
.12-ohm. 
Weston Models 476 and 528 A.C, 
Milliammeters 
Seale Range 0-15 ma., resistance value 
(approx.) 200 ohms; 0-25 ma., 520 ohms; 
0-50 ma., 120 ohms; 0-100 ma., 21 ohms; 
0-250 ma., 4 ohms; 0-500 ma., 1.1 ohms. 
Weston Model 506 D.C. Milliammeter 
Seale Range 0-1.5 ma., resistance value 
(approx.) 18 ohms; 0-5 ma., 8.5 ohms; 0-10 
ma., 3.2 ohms; 0-15 ma., 1.5 ohms; 0-25 ma., 
2 ohms; 0-50 ma., 1 ohm; 0-100 ma., .5-ohm; 
0-200 ma., .25-ohm; 0-300 ma., .16-ohm; 0-500 
ma., .l-ohm. 


Weston Models 476 and 517 A.C. Ammeters 
Scale Range 0-1 amps., resistance value 
(approx.) 203-ohm; 0-2 amps., .05-ohm; 0-3 
amps., .024-ohm; 0-5 amps., .0l-ohm; 0-10 
amps., .0058-ohm; 0-20 amps., .00162-ohm; 
0-30 amps., .0007-ohm; 0-50 amps., .00057- 
ohm. 
Weston Models 517 and 476 A.C. Voltmeters 
Seale Range 0-1.5 volts, resistance value 
(approx.) 3 ohms; 0-2 volts, 4 ohms; 0-3 
volts, 6 ohms; 0-5 volts, 10 ohms; 0-10 volts, 
14 ohms; 0-15 volts, 14 ohms; 0-25 volts, 
26 ohms; 0-50 volts, 52 ohms; 0-150 volts, 
105 ohms; 0-250 volts, 166 ohms; 150/8/4 
volts, 67/10/10 ohms (only in Model 476). 
The Weston Model 301 D.C. Voltmeter 
is manufactured with two types of move- 
ments, one having a sensitivity of 62 ohms- 
per-volt, and the second, of 1,000 ohms- 
per-volt. 
The Weston Model 301 D.C. Ammeters 
operafe on a voltage drop of 50 millivolts 
up to 50 amperes range. 
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No. 550 


OSCILLATOR 


(Licensed by A. T. & T. Co.) 


Net to Net to 
$] $ dealer $9 i] dealer with 
$30 list output meter 


If not at your Jobbers, we will ship 
direct when remittance accompanies 
order. 


A sturdy modulated instrument care- 
fully made. Completely shielded with 
separate battery compartment. 
nished with 221%4-v. and 3-v. batteries. 
Also °30 tube. Direct reading 
broadeast band (550-1500-k.c.) and 
intermediate (120-185 k.c.). 
Sharp 2d and 3d harmonics for 260- 
475 k.c. at- 
tached in case cover with shielded wire 
leads. 


Fur- 
one 
band 
instructions 


Operating 


Very compact. In leatherette 


|case, 6x11%x5%Y% in. Weighs but 


8 pounds. Built to high standards, 


Every serviceman should have the No. 
550 oscillator to align r.f. gang con- 
densers, locate defective r.f. trans- 
formers, adjust i.f. transformers, check 
stage and determine sensi- 
in- 
strument. Get yours today. Write for 


catalog of 


necessary 
servicing instruments. 


Readrite Meter Works 


Established 1904 
17 College Ave., Bluffton, Ohio 
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TIMELY developments in radio’s latest wonder, 
lelevision, are published in every issue of TELE- 

VISION NEWS—Mr. Hugo Gernsback’s fates ma- 
gazine. Rapid advancement in this art today is be- 

coming a repetition of the radio cycle of years ago. 
laily broadcasts are becoming more numerous and 
ex perimenters are following in quick order in buile 1- 


g television sets for experimental purposes, Fore- 
ht of its development can be seen by the pioneers 
of gr they are equipping themselves now with 


television experience. 
Che articles published in TELEVISION NEWS 
of primary importance to experimenters they 
simple in construction, understandable and re- 
plete with diagrams, photographs and _ illustrations. 


Interesting Articles in the Current Issue 


the Future of Television. 

Build Your Own Cathode Ray Tube Scanner, 

John Logie Baird Speaks Ilis Mind. 

\ Prize-Winning ‘Television Receiver—Tlow to 
Ruild It 

\ Drum Scanner How it Work 

\ First-Class Television ‘Amplifier With All Con- 
struction Details, 

Constructing a 5-Meter Receiver for the New 
Ultra-Short Wave Stations, 

\n Experimental Kerr Cell. 

SPECIAL OFFER COUPON 
TELEVISION “ying | RC-132 


98 Park Place, New York, N. Y. 

T enclose herewith my remittance of $1.25, (Can- 
ada and foreign $1.50) check or money order pre 
ferred, for which you are to enter my subscription 


‘ F. LEVISION NEWS for One Year, also send 


me » last two issues gratis. T underst ind that the 

regi a subscription rate is $1.50 and this offer will 
void after December 31. TELEVISION NEWS 

is published every other month, 

WAME sccccccccccecescssecsecceecs ecccccsccecs 


ADDRESS .... 
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OPERATING NOTES 
SERVICING RADIOLAS 


(Continued from page 409) 


After an examination, I attributed the 
trouble to the balancing of the three tuned 


stages. By changing the balancing screws, 
I found that if I set the dial on some sta- 
tion such as KDKA, I could bring in the 
station with good volume but could not re- 


ceive any other station with any volume. 
The detector stage seemed to be the of- 
fending one. As long as I set the dial on 
some weak station and then turned the 


balancing screw of the detector stage I could 


get the station perfectly. The screw had 
to be turned until it was very tight. After 
many trials and failures, I loosened the 


screws holding the stator plates and moved 
the whole section of stator plates slightly 
to one When the balancing 
was loosened and adjusted on some station 
I found that all of my troubles were over, 
for the set worked perfectly from one end 


side. screw 


of the dial to the other. 

On this same model, if the station comes 
in better when the shield can is lifted 
slightly from its socket, it is a pretty sure 
sign that the set is out of balance. The 
balancing screws are located in the front 
of the chassis. 

STATIC REDUCTION 
(Continued from page 405) 
List of Parts 
Four broadcast coils, 1.1, 1.2, 1.3, 
Four variable condensers (to match = the 
above coils), C1, C2, C3, C4; 
One trimmer condenser, CLA; 
Two band-selector coupling condensers, 


001-mf., C5, C6; 


One grid coupling condenser, .0005-mf., C7; 


One antenna insulating condenser, .002-mf., 
C8; 

One ground insulating condenser, .002-mf., 
C9; 

One output coupling condenser, .0005-mf., 
C10; 


One by-pass condenser, .002-mf., C11; 
One regeneration control resistor, 0 to Y, 


meg., R1; 

One sensitivity control, grid-leak 0 to 2 
megs., R2; 

Three 85 mh. R.F. chokes, RFC1, RFC2, 
RFC3; 


Two type ‘24 tubes; 

Two UY-type sockets; 

By connecting in series with condenser C3, 
at X, an X-I. Variodenser, with a range of 
0-.001-mf., more satisfactory tracking may 


be obtained in ganged tuning control. 
Radio frequency transformers L1, 1.2, 13, 
LA, are standard “antenna” coils; only two 


primaries are used, Pl and P4, as indicated. 
Tube V1 is the regeneration tube, and tube 
V2 is the signal frequency amplifier. 





The radio industry mourns the loss 
of one of its most kindly officials, 
Mr. Francis R. Ehle, who was killed 


in an airplane crash November 5th. 
He was president of the International 
Resistance Co. 


January, 1932 
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a eroughly practic al standpoint The book : tive 
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“‘meat’’ in its pages. Nothing has been left to your own uit: 
ingenuity; everything is complete. CuIT; 
The contents: amp 
CHAPTER 1: Introduction; . 
The Problems of the Service Man for n 
General Description of Modern Receivers { 
The Need for a Kadio Set Analyzer orm 
What to Expect trom an Analyzer D.C 
CTHIAPTER 2: The Analyzer; 
The Fundamental Requirements of an Analyzer supp 
a Switches or Push Buttons lat 
The Ammeter ation 
Multiscale Ammeters ing | 
The Shunt and Its Calibration a 
The D.C. Voltmeter in su 
The Multiscale D.«. Voltmeter ° 
The Multiplier and Its Calibration for it 
The A.C. Voltmeter tl 
The Design of a Simple Analyzer rou 
CHAPTER 3%: Trouble Shooting with the Analyzer; All 
Classification of Trouble 
(1) External to the receiver had 
(2) In the receiver proper vail 
(a) Mechanical troubles avane 
(bo) Electrical troubles The 
Detailed Analysis of Electriial Troubles— 
(1) Tube Testing by tl 
(2) Localizing trouble : 
(a) By past experience capac 
(b) By actual test of circuit 
(3) Interpretation of analyzer readings powe 
(1) Tube charts (use cf) ment 
(5) Circuit diagrams (use of) 
(6) Testing the power unit where 
(7) The use of the analyzer in testing individual 
Additional Features and Uses of the Analyzer does 
(1) As a modulated R.F. oscillator ir 
(2) As a means of lining up R.F. and LF. a caress 
(5) As an output meter volt 
Care and Maintenance of Analyzers : 
Conclusion and Urief Summa:y 
CHAPTER 4 
Detailed descriptions, photographs, and circuit diagra i 
commercial set analyzers. P— 
This book is sold at a a ridiculously low price, because it 
is our aim to put this valuable work in the hands of | 00,000 
Service Men and Radiotrieians before the end of this eed 
_ Published by RADIO-CRAFT magazine, it has i ! 
in it all worth-while information available to the 
servicing profession; and for that reason the price 
book is kept at a very nominal figure. 
We know that, if you are at all interest in radio 
service work, you will send at oncce for this valuable book. oo” 
/ ry 
Rush Coupon TODAY! 
_— —_—— 














ahammar 


ra 




















Set 








January, 1932 


RADIO-CRAFT 


PUSH-PUSH AMPLIFICATION 


(Continued from page 415) 


ploys the push-pull connection, as shown in 
Fig. 3. The operation of the circuit differs 
widely, however, from that of the push-pull 
circuit as the tubes are biased to cut-off of 
plate current and operate as a Class “B” 
amplifier. 

The mode of operation is such, then, that 
each tube bears the burden of the power 
transfer during a single half of the signal 
cycle. During the first half of the cycle, 
the upper tube is being driven in the posi- 
tive sense while the lower tube is entirely 
inoperative. During the next half-cycle, the 
lower tube is being driven in the positive 
direction while the plate current of the 
upper tube remains in a quiescent state. 
The result is an amplifier stage in which a 
viven pair of tubes may be called upon to 
give an undistorted power output of from 
five to ten times that obtainable with the 
same pair of tubes in Class “A” operation 
with the same plate voltage! 

The only changes demanded of the circuit 
ure as follows: that the input transformer 
he of low ratio, since the grid winding must 
he of low effective impedance during the 
time that the individual tube is driven posi- 
tive in order that the grid current flowing 
will not disturb the constants of the cir- 
cuit; that the input grid swing or signal 
amplitude be several times that required 
for normal operation; that the output trans- 
former be capable of handling the heavy 
D.C. pulsations resulting; that the power 
supply be capable of a high degree of regu- 
lation or constancy of voltage under vary- 
ing loads; and that the grid bias be obtained 
in such a manner that it be not dependent 
for its value upon the plate current flowing 
through the tubes. 

All these qualifications may be readily 
had with the equipment and apparatus 
available on the open market. 

The necessary regulation may be obtained 
by the use of filter circuits of sufficient 
capacity, or through the use of the D.C. 
power lines for plate supply. The arrange- 
ment has a marked advantage for D.C. use, 
where the maximum potential available often 
does not exceed 100 volts. For public ad- 
dress or theater amplifiers, the regular 220- 
volt supply (as obtainable from D.C. power 


circuits) is ideal, the resulting power being 
far in excess of that obtainable with A.C. 
supply and a given pair of tubes. 


Operation of Push-Push Circuits 


In Fig. 4 are illustrated the character- 
istics of the two power tubes in “push-push” 
arrangement. The signal input is shown, as 
is the resulting output wave form. The 
slight distortion resulting from the fact 
that the amplitude of the input is such as 
to swing the alternate grids positive during 
a portion of each half-cycle, does not ex- 
ceed the 5% deemed permissible. 

The curves given are for type °10 tubes 
with the load in each plate circuit equivalent 
to 2000 ohms. For practical purposes, an 
output transformer devised for use with a 
pair of °50’s should serve. It will be noted 
that a dotted line has been drawn in through 
the linear portions of the two character- 
istics; the point at which this line cuts the 
base line gives the optimum biasing potential, 
and the point at which the characteristic 
deviates markedly from the linear shows the 
maximum allowable grid swing. In_ this 
case, the grid bias will be seen to be —60 
volts, and the maximum allowable grid swing 
about 120 volts (peak). This grid swing 
demand for power output up to the maxi- 
mum limit makes it necessary that we em- 
ploy a push-pull stage employing a pair of 
°27’s (operated at their full plate voltage) 
prior to the push-push stage. 

The power output from the system is 
given directly from the formula: 

P = Ip? Rp 

where Ip max. is the maximum plate cur- 
rent obtained during the positive peak of 
each half-cycle (in this case about 170 ma.), 
and Rp is the load resistance (2000 ohms). 
Thus in this instance of push-push operation 
there is obtained a power output of 29 watts, 
which may be compared with the power 
output obtainable with two ’10’s in the more 
standard push-pull connection, with the same 
plate voltage,—or about 5 watts! 


110 Volts, D.C., as “B” 


Similar multiplications of the output 
power available from a pair of standard 
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Schematic circuit of a complete “push-push” audio amplifier which may be incorporated in any 
radio set operating on 110 volts D.C. Of course, the primary of transformer T1 must be designed 


to match the output circuit of the tube feeding the single °12A. 
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HIS book is the New 1931 Edition of the 
Famous First Radio Encyclopedia by & 
Gernsback, the first book of its kind ever 
published in America ; 
The new Second Edition—just off the press—is 
fully revised, rewritten, and enlarged. It is the 
absolutely up-to-the-minute new model of the pio- 
neer First Radio Encyclopedia, which became the 
stand-by of all radio men in every part of the 
world. Over 39,000 copies of the first edition were 
sold. 


What the New Second Edition Radio 
Encyclopedia Gives You 


It gives you an explanation of every word used in 
radio These explanations—or, rather, definitions 

are not brief outline information like those of 
an ordinary dictionary, but they give in fullest de- 
tail, and at considerable length, the meaning and 
application of every word, phrase, general and spe- 
clal term used in the science of radio. They are 
written in plain, everyday English, easily under- 
stood by anyone 

Practically every definition in the book is illus- 
trated by drawings, photographs, diagrams, or 
charts. All you need to do is to look up as you 
would in a dictionary, the word or phrase about 
which you are seeking information Furthermore, 
each page is key-indexed, for greater convenience 
and speed in locating any definition. All the Sub- 
ject-Matter Is Arranged in Alphabetical Order. 

This greatly enlarged Second Edition Radio En- 
eyelopedia is an absolute necessity to everyone in- 
terested in Radio. It answers all radio questions, 
increases your knowledge and saves your time It 
covers every known radio problem, and is a gold- 
mine of practical information for every radio man 
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vacuum tubes operated at low voltages are 
available for service from the D.C. supply— 
for example, from batteries, using the new 
“two-volt” tubes, etc. (Barton gives the rat- 


2” 


ings for the type ’30 tube as a Class “B 


amplifier.) The ’30 is the general purpose 
tube—not the power output tube—of the 
battery-operated line, and its use offers a 
simplification in filament circuit design over 
the design methods necessary with the 31, 
which has a filament current of 130 ma. (as 
compared with 60 milliamperes for the °30). 
The simplification is most apparent where 
the tube is used in series-connected filament 
circuits, but also involves a saving of .140- 
ampere where parallel-wired filaments are 
used—as with the air-cell battery. The 
normal output of a °30 is 16 milliwatts, while 
with two such tubes in “push-push” an 
output of 1 watt is obtained—at a plate 
voltage of 157.5, and a negative bias of 
—16 volts. 

The writer’s original amplifier, prior to 
the publication of the Barton article, em- 
ployed two °45’s with a plate voltage of 
100—as obtained from the D.C. power cir- 
cuit. The grids were biased close to the 
cut-off of plate current. 

The high current drain necessary for the 
operation of these tubes resulted in a tre- 
mendous light bill, nearly 200 watts being 
drawn from the supply circuit. The out- 
put transformers on the market were not of 
low enough impedance for the optimum con- 
ditions, but the power output obtained was 
fully equal to that with the same tubes at 
their maximum rating. The grids were 
swung directly from a screen-grid detector 
employing a ‘24 tube with a 14-meg. leak 
and a .0001-mf. grid condenser. Recently 
the system has been changed over to a pair 
of °12’s, operating from the full 220 volts. 

It was found, upon investigating the fact 
that a blown fuse sent the full 220 volts 
through half of the apartment, that the 220- 
volt line came right up into the kitchen in- 
stead of being split in the basement of the 
house. The receiver now draws a load of 
50 watts with the filaments in series and 
puts a maximum undistorted power of about 
four watts into a dynamic reproducer work- 
ing directly from a screen-grid detector into 
the power tube grids. This involves a maxi- 
mum peak grid swing of 40 volts on the 
power tube grids. 

Despite the change to the smaller tubes, 
the power output obtained is still equivalent 
to that obtainable from a pair of °45’s work- 
ing under optimum voltage conditions—but 
the power drain is only about an eighth 
that which would be required were the °45 
filaments used and fed from the power line. 

The circuit arrangement is shown here, 
Fig. 5, as adapted from the present receiver, 
but with provision made only for its opera- 
tion as a phonograph or public address am- 
plifier from the 220-volt lines. In almost 
all D.C. locations the 220-volt supply is 
available; either immediately at hand, or 
so close that it requires no great effort to 
tie in to it. The simplification of the am- 
plifier as shown, over a job employing °45’s, 
is rather obvious—the business of dropping 
the filament voltage along a resistance is 
of considerable difficulty when working with 
currents of the magnitude involved when the 
45 is employed; and it is not likely that 
any job will be encountered where a greater 
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power output than is available from the unit 


shown in the figure will be demanded. 


It must be repeated so that it will sure! 


“sink in,” that the output from the twe 
connected in “push-push” as shown in 


thy 
thie 


diagram, is the equivalent of that of a pair 
of °45°s operated in push-pull at the maxi- 


mum allowable plate voltage. 


If necessar 
the job shown can be made battery-oper 


ated 


with no sacrifice in power output althoug! 
it will be necessary to cart around a small 


six-volt storage battery and a 
five 45-volt heavy-duty “B” 


For the 


batteries. 


guidance of constructors, 


block 


ot 


the 


following list of material used in the writer's 


amplifier is given: 
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Fig. 1 
Above. Graph of push-pull operation. 
Fig. 2 


Below. Push-push represented by graph. 


List of Parts 


One volume control potentiometer, 1/,-meg., 


Rl; 


One bias resistor, 28 ohms, 2 watts, R2; 


One bias resistor, 630 ohms 10 watts, 


One filter resistor, 5,000 ohms, 2 watts, 


One Amertran input transformer, Type 
A, T1; 


R3; 
R4; 
$06- 


One Amertran push-pull input transformer, 


Type 151, T2; 


One Amertran push-pull output transformer, 


Type 443, T3; 
One Amertran coupling impedance, 
103, L.1; 


Ty pe 


One Amertran filter choke, Type 557-A, L2: 


Two by-pass condensers, 2 mf. (each), 


¥., Cl, CBs 


One coupling condenser, 14,-mf., 200 V., 
One electrolytic filter condenser, 32 mf. 


200 


C3; 


, Ch 


Two 50-watt tubes with 1000 volts on the 
plates can be called upon to deliver about 


200 watts of undistorted audio power 


out- 


put; or a pair of °10’s (as indicated in the 
curves) can be operated from one of the 
mercury vapor °80’s at a plate voltage of 
500 to give the same output power usuall) 


necessitating a pair of 50-watt tubes 
a plate voltage of 1500. 


with 


The next radio season will in all proba- 
bility see the use of this power output sys- 


receivers. 
several 


tem in 
already 


many radio 
knows of 


The writer 
manufacturers 


contemplating the use of the arrangement 
in commercial receivers for direct current 


operation. 
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THE BOOSTER STAGE 


(Continued from page 416) 


of “B,” and, by fine adjustment of C2, the 
oscillator and detector circuits can be made 
to track almost exactly. 

The first I.F. coil L1 is an ordinary broad- 
cast coil, either .00035-mf. or .0005-inf. type, 
tuned by C40. The regular primary is 
removed and replaced with 40 turns of No. 
36 D.S.C. wire. If this coil is homemade, 
wind 10 to 40 extra turns on the secondary 
and use less of the tuning condenser; this 
gives slightly better selectivity and signal 
strength. 

In arranging the parts, the detector tube 
should be at one end of the sub-panel, and 
the oscillator tube and coil at the other end, 
with the first intermediate tube and coil in 
the middle. The arrangement of the other 
components is not critical. The writer used 
a double-drum dial, which gave very smooth 
control of these selective circuits, although 
any equivalent dial or dials may be used. 

The A.C. power supply. unit used was 
salvaged from an old receiver; any pack 
delivering 214 volts for the filaments and 
$5, 90, and 180 volts of “B” may be used, 
or a 2¥/,-volt filament transformer and a 
standard “B” eliminator. In the writer’s 
pack, it was necessary to add a 4-mf. con- 
denser between the °80 and the first filter 
choke to eliminate A.C. hum. 


Results Obtained 


A number of short-wave stations have 
been picked up on this booster. Presumably, 
the high frequency transmission was hetero- 
dyned by a harmonic of the oscillator’s 
fundamental frequency. Station W2XAL 
has been received in California with very 
good volume. In the broadcast band, sta- 
tions have been received on every one of 
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OSCILLATOR COIL (L2) 




















Fig. 2 
Oscillator details. All coils are wound in the 
same direction. 


handful of 
the United 


the 96 channels, as well as a 
Mexican stations in between 
States channels. 

The writer uses a Model 91 Majestic 
receiver, but has operated the booster satis- 
factorily on a number of others. 

When the booster is connected, turn the 
broadcast dial to about 540 ke. (just above 
the broadeast band), then turn the first I.F. 
tondenser all the way in, and then back 
about one turn. ; 

Tune in a local station and adjust con- 
denser C4 for greatest volume, then find 
4 weak station and make an exact ddjust- 









RADIO-CRAFT 





EXPENSE 


EWER resistors required in stock—and fewer sizes in the service 
man’s kit. That's the happy situation when you use TRUVOLTS. 


And see how easily 


Patented, open-air winding keeps 
All standard sizes. 


MAIL COUPON FOR CATALOG 





175 Varick St., New York, N.Y. 





~~ 


repairs are made with TRUVOLTS—and the 
valuable time you save yourself and your customers. 


The exclusive TRUVOLT Adjustable Clips may be added, 
removed or set any point for exact voltage values. 


TRUVOLTS cool. 

















ment of this unit (which is very critical in 
its setting). 

An aerial may easily be added to the 
booster, as indicated in dotted lines; switch 
SW. is the usual off-on type of instrument. 
In cases where extreme sensitivity and vol- 
ume are desired without the directional 
properties of the loop, snap the aerial into 
the circuit,—but turn down the volume first, 
to spare the speaker. 

If shielding is not used, hand-capacity ef- 
fects will be eliminated by the use of Rem- 
ler condensers; otherwise, the steel tuning 
shafts may be replaced with insulating 
shafts; and instead of fastening the con- 
densers to the dial with the metal strips 
furnished, cut insulating strips the same 
size and use them to fasten the condensers 
to the dial (thus insulating the condensers 
from the dial). 


Dual Volume Control 

Viewed from the front, Fig. B, the bind- 
ing posts at the right go to the aerial and 
ground posts on the broadcast receiver; use 
shielded wire, with the shield making the 
ground circuit. The binding posts at the 
left are for the loop, while the single post 
at the rear-left is for the outside antenna. 
The knob at the left controls the A.C. line 
switch, and the one at the right, the Resist- 
ograd volume control (since the 
may be located several feet from the broad- 
cast set, it would be inconvenient to operate 
its volume control). 

No special care was taken with the wiring, 
except that “point-to-point” connections 
were made wherever possible. The cathode- 
oscillator pick-up coil lead is in shielded 
wire, as are several of the longer “B” leads, 
although this is not absolutely 
(this shielding makes a convenient ground 
connection for some of the leads). 

In one or two cases, it has been necessary 
to filter the “B” supply to the oscillator 
(Continued on page 4%) 
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Crammed full of Radio's latest 
innovations, quoted at prices to 
command your interest. Ser- 
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valuable catalog! 
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HEADQUARTERS 
for all 
Rapio SERVICEMEN’s SUPPLIES 


We carry the largest supply of replacement 
parts and general radio parts in the mid-west. 
Our store is the rendezvous for radie servicemen 
who will always find the latest and the best 
in radio merchandise in stock. We specialize 
in replacement transformers, condensers, resist- 
= and volume controls for all makes of radio 
sets. 

Be sure to drop in and see us when 
you are in Chicago. 


NEWARK ELECTRIC CoO. 


A Radio Service Institution 
229 West Madison St. Chicago, Til. 
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AN ALL-WAVE SUPERHETERODYNE | 


(Continued from page 417) 


loading the audio system when receiving 
local stations. The bakelite front panel 


high. 
to observe 


measures 10 x 7, in. 

It is interesting that Lincoln 
engineers have considered it unnecessary to 
shield the control-grid leads of the 24's. 
The wavelength range is covered in the 
following five jumps: 15-30 meters; 30-50; 
50-100; 100-200; and the broadcast band, 
200-550. 


The Power Unit 

The power pack, a schematic circuit of 
which is shown in Fig. 2, is connected to 
the receiver chassis by means of a cable 
which is color-coded as indicated in the 
circuits. 

Due to the careful design of the R.F. in- 
put system, it is possible to use an antenna 
length up to 100 feet where such pick-up 
is desirable and convenient; the normal 
length, however, is only about 15 feet. This 
pick-up is sufficient for excellent power out- 
put on even the most distant and weakest 
signals; in other words, if there is sufficient 
energy to actuate the first tube in this cir- 
cuit, then there is sufficient amplification 
available to obtain loud-speaker operation. 

To accommodate the output circuit to any 
type of reproducer, the output connections 
of the type °45 tubes terminate in tip jacks, 
as indicated in Fig. 1. ‘This makes it quite 
convenient to use any type of dynamic re- 
producer, or even a magnetic unit. Of 
course, the output or matching transformer 
must be correctly designed for the input and 
output impedances. 

An under-chassis view of this receiver 
would reveal the simplicity which has been 
obtained in the parts layout. Here we find 
























the resistors, by-pass condensers, coupling 
condensers, R.F. choke, input A.F. trans- 
___A 
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Fig. 
Schematic circuit of the power pack of the 
I ln Model DeLuxe SIi'-32 <All-Wave Ree 
ceiver. Resistors shunt the 4 mf. electrolytic 
units. 
former, band-selector switch, trimmer con- 
denser, off-on and volume-control resistor 


unit, low-high switch, and the radio-phono- 
graph switch shown in the schematic cir- 
cuit; the latter is mounted at the rear of 
the chassis, together with the output 
terminals. The chassis, which is of ead- 
nium-plated steel, 21 x 101% in. 
deep. 


measures 


The signal- frequency inductances are 
wound on threaded bakelite tubes, which are 
contained in the large shield can immedi- 
itely in back of the band-selector switch. 
There are five of these threaded tubes, the 





four short-wave 
corners of a rectangular 
the center is mounted the 


coils being mounted at the 
bakelite plate; in 
broadcast coil. 


Repeat Points 


Stations below 100 meters will create a 
high and low oscillator setting and thus will 
repeat on the dial. This is often an 
tage as harmonics of 
tions might interfere 
tuning dial, for a given station, 
they would not interfere at the second set- 
ting for this station. The recommended in- 
termediate frequency to which this portion 
of the receiver should be adjusted is 480 ke. 

It may be of interest to mention that a 
two-volt model, the D.C.-SW-10 Deluxe, 
has been developed for use where A.C. 
available. It includes a type °30 oscillator, 
second-detector, and first audio; type °32 
first-detector and LF. amplifiers; and type 
*31 tubes in the push-pull power output 
stage. 


advan- 
short-wave code sta- 
at one position of the 
whereas 


is not 


CONTROLLED LIGHTNING 
NVESTIGATIONS, conducted by 
General Electric Co., (which will have 

an extremely important bearing on the 
broadcast reception which radio set owners 
will experience in the future) with particu- 
Jar regard to static discharges carried over 
the power lines and terminating in the re- 
ceiver as clicks, and those interruptions of 
power service which are so annoying if 
they occur during an interesting broadcast 
and so devastating to the  time-keeping 
quality of electric clocks, are being made 
on standard “low voltage” power lines at 
Willseyville, N. Y. 

A portable “lightning” generator deliv- 
ering 11% million, or more, volts is used in 
conjunction with a cathode ray oscillograph 
(or millionth-of-a-second camera). It is 
possible to give the output potential any 
desired wave-shape. Since the oscillograph 
must operate in microseconds, it is given 
a “starting bolt” of a few thousand volts a 
few microseconds before the big “jolt” to 
he recorded and analyzed, is put on the 
power line at a point four miles away. 

Let us make the practical man happy by 
pointing out the advantages to be 
by research in this seemingly 
field of lightning analysis. 

Among many practical considerations may 
be mentioned the behavior of fuses under 
lightning voltages, protection of transformer 
banks, combinations of transformers with 
lightning arresters, and other effects of light- 
ning on different equipment used in dis- 
tribution systems. 


the 


gained 
“abstract” 





ANIMATED RADIO 

| pt icronp agi in a 
obtained by the U. S. Army, which re- 
cently equipped a cavalryman with a_re- 
ceiver, and wound an aerial round a pole for 
him to carry. 
from 
radio 


receiver has been 


A rival, however, is reported 
Morocco by L’Antenne of Paris; a 
enthusiast appeared at Catablanca 
with a camel who had a loop mounted above 
his head “like a saint’s halo.” 


We have yet to hear the radio fish story. 
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Take advantage of the present de- 
mand for repair of old receivers! 
Build strongly for the future, and in- 
crease your business by giving GUAR- 
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FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below—is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 

Mail the Coupon for special low-price 
introductory offer. It will also bring 


using 


you the new 1932 Polymet Parts Cata- 
log, containing many service helps. 








POLYMET MFG. CORP. 

834 East 134th St. 

New York City. 

Send me your sensationally low-priced in- 
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Repair Kit. Also include the 1932 
Polymet Radio Parts Catalog, without 
charge. 
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Voltage Regulation 
For receivers employing 110 volt transformers, use 
the CLAROSTAT AUTOMATIC LINE VOLTAGE 
REGULATOR which plugs in between the receiver 


cord and the wall outlet 
Made in 5 sizes, from 50 
te 250 watts. 1 
List Price ° 


For receivers with built-in 
Protection = volt transfor. 
mer) use the SpAasetAar 
REPLACEMENT Ine 
BALLAST. A spcctel model 
onane” receiver. FREE 
on request. 
List Price $2.50 


Clarostat am. Co. Inc. 
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Drake Hotel ..cccccccccccccccsccccccccesccccccooces 444 
E 

Bhoctrad, Tme. occ. cc- nc: cdccscccseccsncs. cove seed 439 
F 

pert Te OR. ccs vedas cncdencserceassezent 424 
G 

Gernsback Corp., S. 0a ss soees eeenknuntenane 441 

Gernsback Publications, eee 388, 430, 436 

Grant Radio Laboratories ............ ee 

Grenpark Company .....+c+e0. Sercecceccscccosoced Ho 
I 

International Resistance Co. ........-see0--0- 425 
J 

IMP Mfg. Company Abana pnaanatahad 426 
L 

B. e ©, Cbsetele Caeemeer ciivccscckese ccs ciecaced 426 

Lincoln Hotel .....cccccccccccccccccccccsccccecess 4d 

Lincoln Radio Corp. .......... 0.060.000 Back Cover 

Lynch Mfg. Company  .....-..seeseeecceeceeseees 
M 

Midwest Radio Corporation 

Miles Mig. Company ....ccccccccrcccccccsscoces 
N 


National Radio Institute 


National Radio Trade Directory bb veesthneee’ 434 
Newark Electric Company ...... 439 
oO 
Ce, Bd, . canes svieaacs covsaccecsccessetet 424, 433 
P 
Pilot Radio & Tube Company ..... eivtaben 392 
Polymet Mfg. Company Lek atonal vaneae 
Poptlar Beek Corp. ...cccccccscccssccccccccescves 436 
Press Guild, Inc. Shed. ooh dendw caguaweebaeenae 443 
R 
Ratio Ciccwlar COMBO occcesccccccvccecescssess 447 
Radio College of Canada ........ SAE 


Radio Service Men’s Guild, Inc peegukialee 





Radio Trading Company ............ ‘ 445 
Radio Trading Assoc. of America .. ape 385 
Radio Training Schools. ............. ee 
Radio & Television Institute ...................¢ 394 
RCA_ Institutes, Inc. i pads pas texnncie 
Radolek Company .............. 478 
eaters Bieter WIRS .. vc. encevesscoccsesess 435 
Ss 
Gestt BRadle Labs. B. TH. .icccnncsccece 389 
EROME-REMOOMIONE, BUG, scsccddventesancesanscdaeas 421 
Supreme Instruments Corp, ............00...000. 427 
U 
Universal Microphone Co. .......... ...- 00:0. - «428 
(While every precaution is taken to insure accu- 


racy, We cannot guarantee against the possibility 
of an occasional change or omission in the pre- 
paration of this index.) 
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In general it may be said that the whole 
servicing problem of the short-wave portion 
of the short and broadcast band receiver 
involves nothing more than first ascertain- 
ing that the broadcast band portion of the 
receiver is functioning properly, making 
careful continuity, condenser, and tube tests 
on the short-wave portion of the circuit, and 
finally a careful ear test. In a word, serv- 
icing of short-wave receivers or the short- 
wave portion of combination receivers is ap- 
preciably more simple than that of servic- 
ing a good broadcast-band superheterodyne. 

For the benefit of Service Men, the fol- 
lowing operating characteristics, when the 
volume control is set at maximum, are given: 

Filament potentials; V1, 2.2 volts; V2, 
V3, 2.35 volts; V6, 2.3 volts; V4, V5, V7, 
V8, 2.35 volts; V9, V10, 2.4 volts; V11, 5.1 
volts. Plate potentials: V1, V3, V4, V6, 
V7, 216 volts; V2, 80 volts; V5, 75 volts; 
V8, 178 volts; V9, 224 volts; V10, 220 volts. 
Screen potentials: V1, V3, V4, V6, V7, 96 
volts; V9, V10, 240 volts. Control-grid po- 
tentials: V1, 18 volts; V2, 0.0 volts; V3, 
V6, V7, 3 volts; V5, 1.1 volts; V8, 20 volts; 
V4, V9, V10, 16 volts. Plate currents: V1, 
0.08-ma.; V2, 8 ma.; V3, V6, V7, 6 ma.; 
V4, V8, 0.1-ma.; V5, 10 ma.; V9, V10, 
32 ma. 

Parts List 

The component parts of this receiver have 
the following values: Condensers Cl, C2, 
C3, tuning units, 407 mmf. max. capacity; 











































































































Call Wave Time Schedule in 
Letter | Length | Frequency} Location eastern Standard Time 
e2xxk 17.34 | 17,300 Schenectady, |Tues., Thursday, Sat- 
New York urday-12p.m. to Sp.s. 
19.56 | 15,5 Schenectady, |Relays WCY, Daily 6: 
New York 2.8. to 10 a.8. also 
. 1:30 p.s. 
15,210 | Pittsburgh, | Relays KOKA, Tues, 
Penna. Thur., Sat. and Sun. 
6 «.8. to 12:00 noon 
14,630 Mexico City Sean’ pen — p-8. to 
200 
12,850 Schenectady Mon. 9 p.s. EB “4 a.2. 
Hew York Tues. ee ,5e’ 
—_ oon to 5 p.s. 
wexk 25.24 | 11,680 Pittsburgh, Relays KD Ty Tues., 
is Penna. bye Set. at. Sun. 
2 ps. 
kim eT 11.6 Wanile, P.T. Detly _caeest S Won. § 
ia tos p-s. 
oss® 25.58) 11,7350 Chelasford, may except Sat. and 
England Sun.-7:30 to 6:30 a.s. 
2 p-s. to 7 p.s. 
VERE 26.80 | 10,410 Sydney, Aus. Irregular #ednesdays 
after 6 a.s. 
pcs 31.6 9,580 Eindhoven, Wed.5 
Bolisnd Trurs. 
| @6 to 12 
WIKAZ N35 9,57 * Springfield, we WBZ-A daily 
| Sass. 7:30 a.m. to ll p.s. 
KAA 36.00 6,320 Leningrad, wy ey y ,Thmurs., 
Russie Fri. 2 to 6 p.s 
vRY 44.60 | 6,720 | Georgetown Wed. and Sunday 
| British Colum./ 7:15 p.m. to ib: 15 5 pe | 
woxk 48.86 6,100 | yp a |Setsban. 5. pe Tues. ‘Thurs | 
FL 48.99 | 6,120 weiter “Tower, Daily 5:45 am = | 
_ Part Rs ~». 4:15 pe to 4: 45 pe | 
W30AL 49.18 6,100 Brook, | Relays #sz =—+ except 
New Jersey Sunday 6 7 pa, 
11 pe to rx 
| WOKAA 49. 6,080 Chicago,Ill. | Relays @CFL daily 
| cept Sunday 
| 7 am. 7 pm to 
| | 9:30 pm to 10: Sse =. 
} = - es ll pe to 12 
| 49.40 6,07 Vienna, | Tues.and & 
| Austria 
| L | 49.50] 6,060 | Cincinnati, 
Onto | am to 
31 
waxP 49.83 | 6,080 | Chicago,Tii. ys 
230 pm. 8: 
@m to 12:30 pa. 3: 
— —_—________ps-6 ps 6 
MOTE: This list ‘ts compiled ‘Tow many sources snowing varying 
| pet py but we 17. it is accurate enough 
| sccosplish one purpose; i.e., intelligent searching a 
| the short waves by « 7265W owner - both as to tise of 
day_and by frequency bands. 
° 
Fig. 2 
Domestic and foreign short-wave stations. 
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WAVELENGTH & FREQUENCY CALIBRATED AT 600 KC. INTERMEDIATE 


DIAL SETTING 
Fig. 3 


Tuning graph of a particular short-wave set. 


C4, 250-600 mmf. (variable); C5, 750 mmf.; 
C6, C7, C8, C15, C18, C19, 0.1-mf.; C9, 0.5, 


0.5, 1, mf.; C10, C26, 0.001-mf.; Cll, 0.15- 
mf.; C12, 0.25-mf.; Cl4, three 4-mf. (dry 
electrolytic, Potter); C16, C17, C24, C25, 
C27, C28, 0.006-mf.; C20, C21, 140 mmf. 
(two-gang variable); C22, 80 mmf., C23, 
comp. 


Resistor R1, 30,000 ohms (1 watt); 
0.5-megohm (tapered variable resistor) ; R3, 
R9, R14, 60,000 ohms (1 watt); R4, R10, 
100 ohms (wire wound); 4,500 ohms (vol- 
ume control, tapered): R6, 13,500 ohms (1 
watt); R7, 15,000 ohms (2 watts); R&, 
400 ohms (wire wanes Rll, R13, R16, 
R17, 10,000 ohms (1, 2, 2, 1 watts, respec- 
tively); R12, 220 ohms (2 watts); R15, 
6,500 ohms (1 watt). 


Coil 1.1, 167-S; 12, 168-S; L3, 175-S; LA, 


281 (R. F. Choke); L5, 10145 (Choke): 
L6, 277 (R. F. Choke); La, S.W. coil 10-20 
meters; Lb, S.W. coil 20-40 meters; Le 


S.W. coil 40-80 meters; Ld, S.W. coil 80-200 
meters. 

Transformer I.F.T1, type B-1; ony: pe 3 
type B-2; I.F.H.3, type B-3; A.F.T.1, type 
A-270; A.F.T.2, type 10143; P. :. type 


10173-S 


IS THE “COLD” TUBE HERE? 

ECENT publicity releases state that the 

filamentless, cold-cathode tube of Dr. 
August Hund, noted engineer, is ready for 
demonstration by Wired Radio, Inc. If 
this device is not restricted to the require 
ments of wired radio service, it is possible 
that the instrument may become available 
to radio set owners. It is not known at the 
present writing whether the new tube offers 
any other advantages than perhaps long life 
and low upkeep cost. In appearance, the 
tube is said to resemble a fountain pen. 
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“Talking” scales, states a Department of Com- 

merce report, have been introduced in England. 

Sound records will do the trick; but watch out 

for “double tracking,” under trying conditions, 
such as illustrated above. 





HOME-TALKIES FILM LIBRARIES 
HF first of 150 film exchanges has been 
opened with great ceremony in New 

York City by Talkies, Incorporated. These 
exchanges, which will be opened throughout 
the country, will make available on a rental 
basis a large library of films and accom- 
panying sound records. Each exchange 
maintains a service department for the re- 
pair of films. 
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J. C. Aceves and G. C. Crom. Published 
by International ‘Textbook Co., Scranton, 
Pa. 5 x 74, inches, 170 pages, cloth; 93 
illustrations. 

This Look is excellently written for the college 


student who is possibly studying Electrical Engi- 
neering and taking a course in radio theory. 


Details on the design of audio transformers and 


filter chokes are worked out so that if the student 
were studying transformer design, then this book 
would prove quite valuable. 


Different types of commercial amplifiers are de- 


scribed but the book is sadly lacking in recent 
developments such as the tuned filter choke system 
and the direct coupled amplifier. 

The methods of connecting loud-speakers and 
headsets for program service in large hotels and 
hospitals are also described and though these methods 
could be used, they are not, to any extent, used 
in practice. 

The book is divided into three sections, the first 
being devoted entirely to ordinary radio theory 
and comprises about one third of the text. This 
section is written by J. C. Aceves, while the re- 
mainder is written by G. C. Crom, who is a very 
well known transformer engineer. 


There are few technical errors and the book 


should make interesting and easy reading for any- 
one who has a little electrical knowledge. How- 
ever, it is not recommended for radio Service Men 


it is entirely too general in scope to be of 


much aid to these individuals. As a library addi- 
tion or reference guide, it is ideal, for it covers 
the field of audio amplifiers very well.—E. M. L. 





REVIEW ON RADIO TRANSMITTERS, 


by H. F. Dart and E. V. Amy. Pub- 


lished by International ‘Textbook Co., 


BOOK REVIEW 


REVIEW OF AUDIO AMPLIFIERS, by 


cloth; 69 illustrations. 


telephone transmitters. 





at this transmitter some time 





take government examinations for operating li 


broadcast operators. 


Ten-watt Aircraft Transmitter; 







inches, 164 pages, 
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only such material as 


making things. 


© csncanace é nical man. 








facture, as a means 











FORMULAS AND RECIPES 
For the PRACTICAL MAN 













amt = =Sealds, Disinfectants, 


Remedies —10, Preparation, 
Manipulation, Handling, Mix- 
ing, Fmulsifying; Use of Hy- 
aromet v Thermom- 





Useful Tables. 


——— 











money -inaker! 


ROM the table of con- 
tents, it will be seen 
that the book contains 


constantly needed and can 
be practically applied by 
the man who is doing or 


a ae Every formula has been 
+ } selected with a view to its 
meme 3 usefulness to the experi- 


menter and practical tech- 


Not only _that.—This 
book is intended to serve 
directly for the use of the 
man who wishes to work 
out desirable preparations 
for practical home manu- 


earning spare-time money. 
Tt is well known, in the 


case of innumerable prep- 
arations that have become 











CONTENTS 
Chapter I—Fun- 
damentals of Ka- 
dio: Electricity, 
Resistance, Bat- 
teries, The Mag- 
netic Circult, The 
Magnetic Field, 
Inductance, (Con 
densers, A.C. Cir 
cuits, Propaga- 
tion of Radk 
Waves: Chapter 
il The Simple 
Radio Set, Sin- 
gle, Two, and 
Three - Circult 
Tuners, The Bat- 
tery Set, Vacuum 
Tubes, Electrh 
Sets, Loud Speak- 
ers; Chapter TIl 
—Dilagrams, Tow 
to Read Them, 
Chapter — 
Amateur and 














household standbys and 

CONTENTS whose production now runs 

1. Adhesives: Glues, Cements, into millions of dollars of 
i Mucilages, Lubricants profit—and if the truth 
Cleansing: Stain Kemov- were known, this would be 


Origin, Nature and Fumetioms cam! 


s, Cleaning Fluids found to be the origin of 

. Metal Craft: Coloring, nearly all such successful 
Oxydizing, Plating, Repair- enterprises—that the big- 
ing, Welding, Polishes, Al- gest manufacturers, who 
loys, Solders—4. Paints: Col- have built up tremendous 
tins, Varnishes, Enam- factories making all those 

inous Paint, Wash- things which you use in 


Paint-Removing, your own home, shop, and 
Fireprooting— business, started on the 
-Working: Cutting, road to success with just 
Horing, sending, such a small beginning 
Etching, Engraving, as you, perhaps have been 
Silvering, ete.—6. dreaming about. 
Fillers, Fire- 
Acid-proofing, Wa- This book will be use- 
ting, Furniture Pol- ful also in helping you to 
Inks: Eradicators save money by showing 
Removers; Sym- you how to make in your 
Invisible, Rlecto- own home at a fraction of 
Photography. De- their usual cost the hun- 
Emulsions, Fixers, dred and one preparations 
Sensitizing, Toning, Printing, which you now buy ready- 
Photographie Paper, Blue- made for use in your home 
rint Paper-—9. Antitodes for or buriness 
Polsons, Remedies for Turns 


' This book has heen 
Pirat-A te . " athe compiled by S. Gernshack, 
st-Aid in Accidents, Home a well-known author of 
practical instructional 
manuals in various scien- 
; se of — —_ —— = om 
er: Tat ° t a real help and an in- 
a EA strument for self advance- 
? — ° ment. It will serve you 

as a money-saver and 3 


Broadcast Sta- 
FUNDAMENTAL PRINCIPLES one Telking Ple- 


Radic Simply Explained— its | tures, Televislon 








HIS ROOK is intended as a handy fundamental ald for 
“checking up” and systematizing your knowledge of 


radio, no matter what stage of the art you have thus far 
mastered by study or experience. 

It is intended for those who may have had to get their 
first working knowledge of radio through experience in a 
haphazard fashion and now want to get a more solid 
grounding in its principles and theory 

It is intended for the practical man, the tec hniclan who 
wants to get a practical comprehensive know ledge of the 
principles underlying the HOW and WHY of Radio 

The book has been prepared with special consideration 
for the young members of the profession; and one of the 
main objects has been to state in plain English the few im- 
portant elementary principles which the authors of most 
books on radio envelop in such a haze of technical mystery 
as to keep their explanations beyond the understanding of 
the ordinary man 

There is no more mystery about radio in the mind of the 
reader after he h ! 

The author, b 


as read this book 
ing a former instructor In radio, knows 





to go about laining in simple language, the origin 





e 
and nature of radio; he leads his reader through clear de- 
scription and practieal analogies, step by step, until he 
understands the working of the most complicated circuit 

You will find in Mr. Martin’s book a really intelligible 
discussion of a lot of subjects in radio, for which you 
have never before been able to find an elementary explana- 
tion in such easy-to-grasp and understandable terms 

Even if you think that you know a very great deal about 
radio, you should get this book, even if only to see in what 
a charmingly easy way Mr. Martin has dealt with a diffi- 
cult and abstract subject. 


been written especial 
for the man who wishes 





steps through all the rules 
and processes of arithmet- 


ie Mg oe ; 
SOUS 


A good technician is not 
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his book Is to make clear, 
in terms of dally applica- 


working man, a merchant, 


Special attention is de- 





apply the working rule 
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HOTEL DIRECTORY 
OF THE RADIO TRADE 











The Hotels on this page are 
Patronized by the Radio 
Trade. Make them your 
Headquarters 





One in a Thousand 





At 999 hotels in Atlantic City 
you can get the same thing... 
rooms with or without meals... 


*An Original and Unique 
Service has made 


THE 
CAROLINA 
CREST 


The Thousandth Hotel 


*Abed or at your service table 
enjoy a delicious Tray Breakfast 
WITHOUT CHARGE—in the 
privacy of your own comfortable 
room while you glance through 
your morning paper . . . then 
wonder—as all our guests do— 
how we happened to move your 
home to the 


CAROLINA CREST 


North Carolina Ave., near Boardwalk 
ATLANTIC CITY, N. J. 


SPECIAL WINTER RATE 
$3.00 per day 


Every room with private bath— 


Bed lamps and at least three windows. 


H. L. FAIRBAIRN, Mor. 
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Dining, Dancing, Russian and Gypsy 
Entertainment. 


LUNCH — TEA — DINNER 
No cover charge at any time. 
Broadcasting WOR Circle 7-9434 
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The Home Hotel 
of New York 


Homelike in service, 
appointments and lo- 
cation... away from 
noise and congestion, 
yet but a few minutes 
from Times Square... 
garage facilities for 
tourists. 















Room and Bath from 
$3 single $4 double 


500 Rooms 


Home folks will 
like this hotel 


HOTEL 


BRETTON HALL 
BROADWAY at 86th ST. 
= _s NEW YORK = 


EN 


A riotously gay new revue at 
Connie’s Inn featuring the 
finest in*colored entertain- 
ment! Dance-compelling 
music by Fletcher Hender- 
son and his orchestra. 


SND ee menue 
CONNIE’S INN 


131st St—7th Ave., N. Y. C. 
Tel. Tillinghast 5-6630 






































A SPECIAL OFFER TO NEW READERS 
— Eight months subscription to Rapio-Crart 
for $1.00. Send remittance to Rapio-Crart, 
98 Park Place, New York, N. Y 
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The New and Beautiful 
HOTEL LINCOLN 
You are assured of MAXIMUM 


COMFORT and MAXIMUM 
SERVICE 


1400 Rooms, each with tub and 
shower-Servidor 


SINGLE: 
$3.00, $3.50, $4.00, $5.00 


DOUBLE: 
$4.00, $5.00, $6.00, $7.00 
RADIO—DeForest Direct—now 


being installed in avery guest room 
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in Print 


100 
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Ups 
675 


Illus. 


76 
Pages 
















no 
Secon 


“aay, "4 Was, 
Vy" \/j q@ 
xV4 - 


: Install Replacement Parts in Standard Radio Sets. 
8x91, " t How to Choose Power Transformers.—Bringing 
2 wealth of new technical informa- Your 


Set Up To Date with latest type Multi- 
tion listed in the editorial section are the fol- oe and Pentede tthea~AR About BS. Ressies 
lowing: 1932 Complete Radiotron Characteristic 


ers facuum Tube Treatise. ow to Take Care 
HE . wre - . Charts.—Versatile Power Amplifier for use with ° v 7 r : : “our , a ~- : , : : | 
4 new Winter edition of our RADIO SER- Short-Wave Tuners and Phono-Pickups.——Construc- vediesead Coee—ASS Genes GS Rew faaw cxpere | 
VICE TREATISE, twice as large as our _~ D 2 wert . a ( ills “ “ee ments, hints to Servicemen, valuable tables on | 
former one, has just come off the press. It ix tional Data of Servicemen’s Test Oscillator using 


tively the greatest book in print—NOT JUST latest A.C.-D.C. Dynatron Circuit._-All About Tone useful radio data, etc., ete. 


4 CATALOG. It contains a large editorial sec- Controls.—Short-Wave Adapters and Converters. This book is not just another catalog but a 


veritable mint of radio information which will 
be of infinite and everlasting value to you. 


WRITE TODAY. Enclose 2c for postage. Book sent by return mail. 


RADIO TRADING CO. 


23 WEST BROADWAY 


n—a veritable book in itself with more valuable —Constructing a 3-tube Super-Het Converter.— 
formation not found anywhere else. Among the Modernizing Old Radio Sets.—How to Select and 
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OXFORD DYNAMIC CHASSIS 


These speakers are noted for 
tone without hum. D. C. 
models can be supplied with 
push-pull output transform- 
ers. A. C. Models with 280 
tube as rectifier. 


ie Peer $12.95 
12” Concert Dynamic 8.95 
9” midget A. C. 
0S ree 7.50 
D.C. and A.C. Field Chassis 


14” 5000 ohm field. . . .$7.95 
1114” 2500 ohm field.. 4.95 
Midget 1000 ohm field 3.49 


Midget 2500 ohm is supplied 
with hum balancer. 


Midget 2500 ohm field 3.49° 





JENSEN DYNAMIC CHASSIS 


Jensen Dynamics are used by 
leading manufacturers in 
their sets. We can supply 
most of their models. 


A. C. MODELS 


D8 A. C. rectifier... $14.95 


Jr. Audit. tube as rec- 
tifier Midget using 
BOO CODE cccsices 12.95 


D. C. MODELS 


D7 2500 ohm field 12” $8.95 
D7 1000 ohm field 12” 8.95 
Midget 2250 ohm field 5.95 








NET 


PENTODE ADAPTER 


This Pentode Adapter permits the insertion of a 
type 247 Pentode Power Tube in place of the type 
245 tube. Simply remove 245 tube, and insert the 
Adapter, and plug in the 247. 


PRICE 


$120 








MAGNETIC CHASSIS ,IN BOSCH 


CABINETS 


Due to the many battery oper- 
ated sets still in use which 
require magnetic speakers, we 
offer the following in the beau- 
tiful Bosch cabinet. 


Bosch Chassis 


BD. BL. Rintels. <icaxs $4.95 
Rites COO ..scacaes 4.95 
m. C. 2, OS. sass 4.95 











Farrand Chassis ...... 4.50 





FARRAND | 
Inductor Dynamic 





A-B-C POWER PACKS 


There are now available to the Service 
Man, experimenter, and custom set 
builder three models of power packs 
designed to supply “A,” “B,” and 
“C” potentials to radio receiver 
chasses of almost any type. Each 
pack is complete with voltage divider, 
filter condensers, filter choke, by-pass 
condensers, and taps for intermediate 
voltages (R.F., Detector, A.F., etc.) 
Two leads are provided for connec- 
tion to a dynamic reproducer field; 
or the circuit may be completed through a filter choke supplied with each 
instrument, where the reproducer is a magnetic, or self-powered dynamic 
unit. 

Pentode, screen-grid, variable-mu, and all the other tubes may be 
powered from one of these packs. The characteristics of each are as follows: 
Type A. Filament 
supply for four type 
26 tubes, one °27, 
two 71A’s, and an 





Type C. Filament sup- 
ply for four type ‘24 
or ’27 tubes, two °47 


Type B. Filament sup- 
ply for four type ’24 
9 7 sa * ’ . 
’80. Plate Potential, fe Na ~ pentodes, and an ‘s0) 
180 volts; and _ the potential, 180; and oe ge wate gees 
“C” voltage requisite “CO” for the ’45’s tial, 250 volts; and 

for type ’71A_ tubes. . C” for the ’47’s. 
Each of these units is provided with taps supplying the usual R.F., 
detector, and A.F. voltages. These A.B.C. Power Units are going like 
hot-cakes 


OUR PRICE 


FOR ANY TYPE.............. $675 















One of the best sounding § 
speakers you ever _ heard. 
Words cannot describe the 
tone of this speaker. No 
danger of hum, noise of elec- 
tricity and yet is superior to 
many dynamic speakers. Two 


models. 9”, $6.95; 12”, $7.95. 








OG FUME ccccacs $3.50 








A. C. Model 106 with 280 tube. .$12.50 


D. C. Model, 330 volt field, 1000 
ohm, with output trans....... 
Same as above less transformer.. 4.50 


Famous 
R.C.A. 
chassis 
in 
F — models 
POWERTONE for 
Microphone Stands every 
Powertone Elec. Co. has set. 
now entered the microphone 
field with a complete line 
of microphone stands. We 
are in a position to supply 
any type of stand. The 
above stand is 12” high. 


R.C.A. MODEL CHASSIS 





BALDWIN DYNAMIC CHASSIS 


Made by the 
famous Na- 
haniel Baldwin 
9” A.C. with 

280 tube $7.50 
9” D.C. 2000 
ohm & sta 5.50 
9” D.C. 2000 
ohm without 

stand 4.0 
9” D.C. 2000 
ohm less out- 

put trans. 3.25 
This speaker is 
noted for its 
fidelity of tone 
and sensitivity. 








B.B.L. SCRATCH FILTER 


It is now possible to filter 
out scratch produced by the 
needle as it rides over th 
grooves with the B.B.L. 
scratch filter. 








Modei 106 12” 2500 ohm field.. 7.50 — rr ee .35¢ 











ff are F.0.B. New York, and subject to prior sale. 
on h deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% if full 


amount is sent with order. 


DO NOT WRITE FOR CATALOG! 





GRENPARK CO., Dept. RC. 245 Greenwich Street, New York, N.Y. 
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Prices YOU can make 
a REAL profit on! 



















































Famous Model “G” Gordon Fixed Pigtail Resistors New Type Elkon Dry 
Phono-Motor and Turntable ane we eneee Disc Rectifier 
: * 1,000 15,000 100,000 
First time at this price. Ruggedly constructed 1'500 20,000 125,000 Siendant cn “A” Bile 
throughout. Spanish felt gears assure silence. 1/800 25.000 150,000 inators for Majestic, 
Equipped with automamtic stop control. In- 4,000 30,000 250,000 Mayolian. Webster, El- 
duction type, no brushes. Easy to install— 4,700 40,000 1 Megohm roe . Be : Ted 
exceptionally quick starting torque. For 110 5,000 60,000 2 Megohms oa, ernard, ada, 
volt 60 cycle alternating current. Proven de- Knapp, Sentinel, Metro, 
pendability has made this New Gordon Electric OUR PRICE 75¢ PER DOZ General _ Instrument, 
Phonograph Motor and Turntable the accepted Phileo (Elkon equipped) 
standard of ex- and also on Elkon 3 
paeane te ie R. C. A. Loudspeaker 103 amp. and Briess &  # OUR PRICE 
industry. 


Stratton chargers. 


List $7.00 $3.45 


A beautiful speaker, superb in its 
faithful reproduction. Molded 
frame and pedestal resemble hand 


First time at 
this price. 
Make a_ nice 

















: carved oak. Mechanism concealed - 

profit and build List $30.00 by attractive tapestry. Baldwin Rival Unit 
good will with OUR 8 5 (Genuine R.C.A.) , : ee 
This Nathaniel Baldwin unit is 

e 
everyone. PRICE 9 List $18.00 3. 43 one of the fest. or shane 
OUR PRICE ........... seeeenee graph, automobile and portable 
i i radio outfits. We offer this fam- 
Farrand Dynamic Chassis Atwater-Kent ous unit now at a sensationally 
Famed for its simplicity 4 reduced price. 

pie A Ry Condenser & Filter Block Ti nll 50c 

installed in all types of For Model 37 and 38 Sets Sy weceesssesesensransessnsnernseoserassnsonenenss 


radio or phonograph 
consoles. Tonal range 
and fidelity superior to 
any other reproducing 
unit in general use. 9 
Dimension: Height 9 





Ideal filtering system for ANY 
make A. C. set using 171-A 


VICTOR ABC 
tube. Contains proper chokes 


and high voltage condensers. a Power Transformer 
Flexible wire colored leads 


same as original. 











For use with 6-226, 














‘te 7 HOOK-UP 20245, 1-227 d 1-280 
inches, width 834, inches, OUR PRICE Green wire to 280, black to tubes Magnetieniiy 
— ai 9 — ee © oe shielded preventing hum 
A.C. current. Tube plate, white to first . prey e . 
audio by-pass, white to C.T. Can safely be overload- 
of 226 resistance, ed 30°.. High voltages, 
red to detector OUR 400 volts at 150 mils on 
Condenser Block for plate. Wire from PRICE $2.95 either side of center 
Majestic can to ground. tap. Extra large case 
ss? = especially designed to 

B Eliminator Kolster K-6 Speaker prevent overheating. 

Replacement for defective | Magnetic type cone speaker. 


Can Be Used For Any Power Ampuasier 
Using 245 Tubes 

Size: 412 x 5 x 5% inches. 
No. 1—Center tap of 9 and 14 (5 volts). | 
No. 2 and 4—2'4 Volts. | 
No. 5 and 7—-1 in. V. High amp. (226). | 
No. 3 and 6—Primary (110V. input). 1 
No. 8—Center tap of 12 and 17 (2% V.) ! 
“J 


on. $3.35 Se I 


. “De, —_ KRemarkable tone quality; vol- 
blocks in “B” Eliminators — J ume to spare. Beautifully carved, 
: ical i ji . | fine Walnut cabinet Equipped 
identical in electrical character with highly sensitive oversize 
OUR PRICE istics and outside dimensions. J magnet and driving unit. - Faith 


> 5 g ful reproduction from the faint 
Can also be used in any make est whisper to fullest volume of a 


$2.75 i mataster as well as most § brass band List $20.00 


power packs 





No. 9 and 14—5 Volts (280). 





® and 15—-High voltage for B supply. 


1 
Gordon Acme 4 Pick-Up AIR-KING i of 2-an be ae 


No. 12 and 17-244 in. volts high am (224). 
with Volume Control Superheterodyne S.W. Converter JoUR PRICE $2.10 


The greatest converter 
ever built. 
Brings in European stations 
clear as a bell. Converts 













Genuine Bakelite arm with 
beautiful natural wood fin- 
ish will not show wear as 


FREE Catalog—means money to you 


These are only a few samples of the values to 


any set into. a short wave be found in our catalog. It is full of items on 

ia . ceiver. loys 3-227 hich you can make from 50°; to 300° fi 

will plated metal. Faith- ee - “ } o to 300°, profit. 
es; covers from 20 to And the best of them i hey 

fully reproduces the entire 115 meters. Coil swith m is, they are sound, well 


4 covers all wave lengths 
musical range. Single dial control, no 


m body capacity, no squeals 
SITE: IE canlsdsdssinecasttciasiasaachaaeimaihian $4.50 Has built-in filament 


transformer to heat the 
3-227's. you need 
from your receiver is a 


vet A. Test Leads— a necessity to the E positive B. voltage from 


known, trademarked articles you can depend 
upon. 


Send 20°; with the order and articles will be 
shipped C.0.D. Order any of the above ar- 
ticles direct from this page. And be sure to 
ask for the catalog. It means money to you! 
























dealer or service- 45 to 180 volts Voltage , > 
man Unsurpassed for testing sets and tracing shorts, is not critical; no moles OUR PRICE RADIO CIRCULAR co. 
pens and other common defects. Easily at- tation of the receiver. ° * 
tached to testing meter or electrical apparatus. 40c 8 Ib peor ii wael $14.70 225 Varick St. New York City 















1ETEAR IT OUT NOW! 


ORDER DIRECT...from this page 




















| 
1 RADIO CIRCULAR CO., 225 Varick Street, New York City S d f aida tal g ] 
-_ : end Tor Cataidg : 
a Enclosed find $ - This is 20% of items listed below. I will pay balance upon receipt of merchandise. 
ry We regret that we cannot accept orders under $5.00. - p-~ po » say ery a - - 2 
arick Street, New York ty 
enceteccssscconencosoesesscoccncceseeseseese §8=—- Seas nnccsnconssssconcestsonecesussabanseoncesoeseses ° Sc cerencccecescovessnsccesensesecooessoee * 
: @ Please send me your catalog of radio bargains I can = 
BB circee ese teeteseeeseenneneseensenees Paererees coin iictaciaeancietensciatinattmel  Giiveenateciniiisiie g make a profit on. . 
eS San SIIIE A SoU SD g | understand this obligates me in no way. = 
[Bh *<\s+-sterceseccsssscocsenssccssanccscosencseceseesass ——susnesusaossaesnessneccasesonsvonnsscneccossceseseesss seesaestuecencosenusesecsconsoonecees + = 
1 : 4 Name as 
| ' SD wuscetesasSictpipipianactncanmsasameiines @ sdévon B 
’ : a 
L iain iat a inal [] Also please send catalog. § City State s 
— eT SSSR RS SSM ERSTE Bee eee eee BE EE REE Ee eee eee a 


RADIO-CRAFT January, 1932 


Easy 
Terms 


Pay as you Play Your & 
Mid-west! Terms as low as ‘ 


$5.00 Down 


Push-Pull Pentode Power Output Tubes— 
Multi-Mu Screen Grid Tubes—Real Auto- 


onl ~ j | a matic Volume Control—aAll the Latest Im- 
r provements That Give Amazing Clarity, Per- 
23 fect Tone, Split-Hair Selectivity and Sensitivity 

s a *. Never Before Heard Of! 


RADIO-FANS! Just what you've heen looking for! A power 

~ ful, new 11-tube radio at an unbelievable low price. And what 

a radio! Two Push-pull pentode power output tubes with twice 

* the power and four times the sensitivity of ordinary 45’s—and_ three 
Multi-Mu tubes, together with a —24 first detector, gives you SIX 

SCREEN GRIDS. These six screen grids, together with the —27 oscil- 


‘ ‘of @) ‘wal Pp L | 8 E LY lator, second detector first A.F., and automatic volume control—the —80 
tubes—gives a total of ELEVEN TUBES, with reception equal to fifteen 

AS $ E nal B | ee) ordinary tubes—in a perfectly balanced, non-oscillating, non-radiating, super- 
heterodyne TEN-TUNED circuit with real Automatic Volume Control that 

holds those powerful locals down to the same volume as the distant stations 


With Specially and counteracts that annoying fading on weak stations. 
Matched Large = so the ; her with Multi-Mu tu! 

e use of a band-pass or pre-selector stage, together with Multi-Mu_ tubes, 
DYNAMIC SPEAKER makes this radio actually surpass 10 K.C. selectivity. Absolutely eliminates 


those noisy singing “birdies” and annoying cross 
talks. You'll be positively amazed and delighted 
when you see this sensational new set, hear the mt 
beautiful mellow, cathedral tone—know what it means TE RMS 
to have that pin-dot selectivity and unequaled 


sensitivity. as low as 
Be convinced—TRY IT 30 DAYS FREE. Don't 


send a penny. Mail coupon right now for amaz- 
ing FREE trial offer and complete details. You'll 


Deal Direct with Big be surprised. 
Mid-West Factory 
Big Pay for USER AGENTS 


—Save Middlemen’s Profits ; i . 
If you are interested in making BIG MONEY in 


. , . ° : spare time for just showi I -WEsT 
Never before in the history of radio ae ee a ee eee MID-WEst 
7 : Radio to friends and neighbors, then check 

has. such a powerful set been offered : : 

: , Be < . the coupon and mail it immediately 

at Mid-West's amazing low price. ¢ : “ner 

- “ _ Aan for complete details. Special 
Deal direct with the hig MID-WEST “REE er} 
é ; "9 . : guarantee and FREE trial 
factory. Save the jobber’s profit. offer eliminates all 
Your outfit will reach you splendidly . , he 
as = apt hoes? ’ risk. Your big 
: packed, rigidly tested with every- opportunit 
Complete Line of thing in place ready to plug in. ot 73 y 
Consoles No assembling! Entertain yourself 
feos for 30 days absolutely FREE—then 
ush the coupon for big, beautiful decide. Save 5 . > i 

catalog that illustrates the complete t . - , = nee 50 ted ems 28 
line of MID-WEST console cabinets. miying direct from factory—insure 
All new, gil different, all priced to satisfaction—deal direct with the 
save you 30% to 50%. You'll gasp rid’s site . “<a 
with admiration when you see the — —— radio builders "ae ws 4 
vast selection of beauty, style and MID-WEST. \nd don’t forget— 0 \ w eget ly 
grace that is crafted into every MID- every MID-WEST fit i oF ant DS. Mi * 
WEST Console. The catalog is FREE 1 on absol = backed ¢ i) att we at - 
—it doesn’t cost you a penny! Rush s san absolute guarantee of satis- . ye" gut oo 
the coupon—NOW! faction. You take no risk. a aa ore 
‘ . \ 
v 


MID-WEST RADIO cor; 


DEPT. 22 CINCINNATI OHIO 








































NOW 


On All 


Newsstands Re dlr 









MONEY 
INVENTIONS 







25c The C “Sit a a os 
Opy Over 100 Illustrations sp KINKS, TELEVISION, Experi’ 


96 Pages—9x12 in. INVENTIONS, AERO MAECHANICS, SHE Ranto Kr KS 
NVEN 5 
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Merar CRAFT 





LATEST Wood AND 


FORMULAS 
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i+ SHORT. WAVE (49.02-METER) 

\ 4 “VOICE” TRANSMITTER AT 
CROSS BAY, LONG ISLAND. 






















ane Fen 
TELEPHONE CmcUIT — 
a4 ~~ ae = 
Nemes | TO MY RADIO FRIENDS 

° WILL YOU BET 25<¢ ON ME? 


I want to ask you, as a special favor, to stop at your nearest newsstand and get an issue 
of EVERYDAY SCIENCE AND MECHANICS on the following unprecedented arrangement: 
' Take the magazine home, look it over carefully ana read those articles which are of 
interest to you. If, when you finish reading the magazine, you have found that you haven’t 
had your money’s worth, you may return the magazine to me and 1 will immediately 
refund your quarter, plus postage which you paid in returning the magazine. 

I am making this unprecedented offer simply to get you acquainted with the magazine, 
and because I honestly believe that every issue of EVERYDAY SCIENCE AND MECHANICS 
will be worth many dollars to you with the important information you can’t get_elsewhere. 


RADIO AND TELEVISION 
I want you to look particularly at the new radio and television section containing 
a tremendous amount of information for radio experimenters, of the kind you cannot 
possibly get elsewhere. 

This special offer to you is good during the month of November only. I hope you 
will do me the favor to take me up on this unprecedented proposition. Won't you please 
write and tell me how the book strikes you? 

Cordially yours, H. GERNSBACK. 
























































ECEIVING 
AERIAL (49 mETERs) 
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> “IMAGE Receiver” 4 j / 
(SroRT wave Ec.) sywcnmonous 
“IMAGE” AND "VOICE™ — 


EVERYDAY SCIENCE AND MECHANICS 















oe. ee ame 


100 Park Place, New York, N. Y. 








— | HAVEN’T MISSED A SINGLE BROADCAST 


OF LOUDSPEAKER RECEPTION, WITH ABSOLUTELY EVERY WORD AUDIBLE SINCE THE FOURTH DAY 
OF LAST APRIL, OF STATION VK3ME (MELBOURNE, AUSTRALIA), EVERY PROGRAM LOGGED IN 
MY. LOG BOOK” 


- » » writes a Lincoln owner in the mountains of 
Tennessee. (Name and address on request.) 

He continues: **This not only applies to Mel- 
bourne, but 


| HAVE NOT MISSED A SINGLE TEST 


of JIAA, Kemukawa, Japan since May Ist, as my 
records indicate. Other stations the world over 
are received on their schedules as regular as 
clockwork. Even the little 142 KW station of 
Ponzon, Poland is received on its wave of 31.35M 
regularly every Tuesday and Thursday.” 

*“*Even with all the thrill that short waves possess, a new one 
comes when foreigners are logged on the broadcast band. 
Last week when I received Sydney, Honolulu, and Osaka 
(Japan), all in one morning, it makes a feeling come that 
almost takes away the thought of the prevailing period of 
dep i tis it weird to turn on the set in the mid- 
day and log over thirty stations from seventy-five to twenty- 
five hundred miles distant, but, I add that the day it occurred 


was the best day of reception that I have had on broadcast 
in many months.”’ 


Super Power Means Super Performance IN YOUR HOME 


SLIGHT touch of a switch puts the tremendous power of a 
1 5 to 5 50 Lincoln DeLuxe to work for you. POWER that pulls in pro- 


grams from the four corners of the earth, that spans the 

seven seas to bring fascinating programs from foreign lands 

into your own home! POWER that enables Lincoln owners 

to enjoy enviable records of almost unbelievable performance! 
However, sheer power alone could not effect such remarkable results. 
The overwhelming success of Lincoln receivers is due to precise and 
positive control of the exceptionally high amplification derived from 
four tuned I. F. stages. 


NO Globe Circling Power Applied to Short Waves 

The Lincoln short wave feature is not to be confused with hastily 
PLUG IN improvised ‘“‘converters,”’ ‘“‘adapters”’ or other accessory units that 
= are being used in some receivers. Lincoln engineers have succeeded 
in designing the DeLuxe to accommodate short waves in precisely the 
COILS same manner as the reception of broadcast stations. This feature is 
“inherent in the receiver itself, and has no external parts or connec- 
tions. Each band of short wave frequencies is tuned through its 
permanently placed coils and is passed through the high-gain, screen- 
grid I. F. stages exactly the same as broadcast frequencies, thereby 

GLOBE utilizing the entire resources of the famous Lincoln circuit. 
A small no-capacity selector switch on the front panel gives instant 


access to any of the four bands of short waves or the broadcast band. 
CIRCLING DeLuxe te Model is a Marvel of Crystal-Clear 


orld-Wide Performance 
POWER From its first public appearance the Lincoln DeLuxe DC-SW-10 has 
achieved universal success. Retaining the identical engineering fea- 
tures that has placed Lincoln A. C. equipment far ahead of the field, 
the DC-SW-10 battery model offers extremely quiet, crystal-clear 
reception of both broadcast and short wave programs. 

LABORATO RY Availing themselves of the new low drain tubes, Lincoln engineers 
were completely successful in duplicating the mighty power, hair- 
CONSTRUCTED age age and famous Lincoln tone quality of the A. C. models. 
n addition, the DeLuxe DC-SW-10 is astonishingly quiet in operation 
BY COMPETENT and possesses a richness of tone that is truly ined Although 
ENGINEERS primarily designed for rural and unelectrified sections, the DeLuxe 
DC-SW-10, because of its freedom from line-noise and its marvelous 

tone quality is finding increasing favor in urban homes. 











Sed a LINCOLN RADIO CORPORATION 


coupon for complete Dept. RC-1, 329 S. Wood St., CHICAGO, ILL. 


eS _— 
the Lincoln DeLuxe 

SW-32 (110V-60 cycle Name. 
A. C.) and the De- 
Luxe DC-SW-10 (bat- Rr evetigmcieerenninaninennppinnemetinamanssnnnstenaistitaiiiccninmtsinntanincineniligeillemaatin 
- tery model) receivers) | 




















